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(on A pnnt control apparatus for otocessma print 
<nior mat,on. which ,s connected to a printer sVcts 
(301) tne optimal pnnt mode fo- a set condition. The 
apparatus controls a printer driver '203^ to 
pr.nt data ,n the selected print mode .n^accordanl'^tn 
d unnt irstrjct-on generated by a graphics ename PO^- 
thereoy increasing the pnnt throughput of the printer 
(1500) and allowing oroper pnntmg 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a print cortro r 
apparatus, print data generating apparatus pr'nt contro : 
method, pnnt data generating method, and storage 
medium and, more particularly a print control apparatus 
and print data generating method of controlling print 
modes and generating printer control commands in a 
system comprises of an information processing appara- 
tus such as a personal computer and a printer. 
[0002] Some conventional print systems have a plural- 
ity of print modes in printing operation using a printer 
For example, the print modes include the raster graph- 
ics print mode of sending aata tasterized by a nost unit 
and printing the data, and tne vector graphics print 
mode of sending vector data to tne printer and making 
the printer rasterize tne data and print it. In such a print 
o yet cm comprised of a host computer and a printer con- cc 
nected thereto, although a plurality of print modes can 
be executed, only the print mode selected by a user is 
used for printing 

[0003] A print system is available to select a method 
of generating printer control commands for controlling a ?5 
printer from, for example, a method of generating inter- 
mediate code data first and then generating final printer 
control commands, and a method of directly generating 
printer control commands In this print system, the 
printer control command generating method explicitly _r 
selected by the user is used 

[0004] in some print systems, when a printer contro ! 
command is to be generated in accordance with a 
selected print mode, the printer control command is 
generated from a print instruction generated by a graph- :- z 
ics engine prepared in an application or OS. In such a 
print system, a print instruction is generated oy the 
grapnics engine regardless of the selected print mode 
[0005] With regard to a punter control command gen- 
erating method, a program (raster punter driver i is 
Known which car generate ::nmer control cornmanac 
while immedia:el> converting rastenzng) print instruc- 
tions •ssuec: from .-a-ious applications into pr nt images 
m a h-'V zorr-rj'-' coonecte*:: tc a unmet Howe/-: --. 
Dnnter ct«ve: designed to perform such operation must 
temporanly store a page image in a memory in the form 
of image data oefore generating a punter control com 
mand With ar~ increase ir printer resolution in recent 
years a memo'y area on the oide' c* seve"a! mega- 
bytes is reajited depending on crcumstances. 
[0006] 'With a D';n:e : mive: oesioned to oe*' ; 0'm sue- 



instruction from the appiicat on is processed for one 
band area, the band memory is drvidec into small a : eas 
tc generate a printer control command as needed The 
above procedure is continued while page b-eak 
processing and the like are performed, as needed, until 
all the bands constituting all print pages are completely 
processed. 

[0007] Fig. l 7 is a flow chant showing the contents of 
processing performed oy a conventional raster printer 
driver First of all, the printer driver receives a orint 
instruction from an application (step Si 701 ) The printer 
driver checks whether the print instruction indicates a 
print start (step Si 702). If the printer driver determines 
that the instruction is a print start request (YES m step 
Si 702), the pr inter driver ensures a memory ar ea (band 
memory) for storing a rastenzed print image m the RAM 
of a host computer, and initializes the area (steo 
Si 703). The printer driver receives a print instruction 
from the application again. 

[0003] if ine printer driver determines in step Si Vuz 
that the print instruction received from the application 
does not indicate a print start (NO in step S1702) the 
printer driver checks whether the instruction indicates a 
print end (step Si 704). Assume that the printer driver 
determines that the instruction does not indicate a print 
end (NO in step Si 704). In this case, only when the 
instruction is a rorint request, the printer driver con- 
structs (rasterizes) a print image corresponding to the 
contents of the request, and stores it in the band mem- 
ory (step Si 705). The processing in step Si 705 is 
repeated until it is deter mined that the last print instruc- 
tion from the application is processed for the band area 
in process (step Si 706). it the printer driver determines 
in step Si 705 that the last print instruction for the band 
area in process is processed (YES in step S1706), the 
flow advances to step Si 707 to properly divide the band 
area into small areas and generate printer control com- 
mands corresponding to the respective small areas 
(step Si 707). 

[0009] Note that after step Si 707 is p-ocessed the 

ounte - duver initializes the oand memory ; step Si 70:) 
ano: starts receiving a print instruction cor 'es oondmg tc 
tr - nev\ banc area from tn- application if the umter 
:t v-! deter mines in steo 21 7 04 that the p>: mt mst: uction 
: eceiv'ed fr om the application ;nd cates a pr mt end ( V2 2 
m c;eo 21704), the punter driver releases the band 
memory from the RAM (step 31709). and terminates 
the processing. 

[0010] Tne follow ng foir nroruemc a-e posed m this 
O' mt system 

[001 1 ] T-e f,: st problem :s tnat o' mt ;v o"ess-ng >s e^e- 
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consideration of the pin: throughput o*' the printer, 
P'cper priming, and the like in spite of the fact that a plu- 
rality of printer contcol command generating methods 
can r>e selected 

[0013] According :o the third problem, even if a print 
mcce is selected -n consideration of the print throughput 
of the printer proper printing, and the like, a print 
instruction is generated irrelevantly to the pnnt mode, 
and a pnnt instruction unsuited :o the print mode may 
oe generated 

[001 4] With -egarc to the fourth problem, the conven- 
tions raste- printer driver also generates a printer con- 
no: command corresponding to a band area in which 
printing IS not actually performed and transmits it tc the 
printer in step S1707 in Fig. 17. in addition, even when 
oni> a printer control command corresponding to each 
banc; area hazing undergone printing is to be gener- 
ated, al" the contents of the band memory must be 
checked one by one to check whether printing has been 
performed in each of the d:vided small areas' 

SUMMARY OF THE INVENTION 

[001 5] The present indention nas been made to solve 
the f rst problem, and has as a concern to provide a print 
system, print control apparatus, and print control 
metnod which can select the optimal print mode for a 
p-eset condition, increase the print throughput of the 
pnnter, and obtain proper print results 
[001 6] The present invention has been made to solve 
the second problem and has as a concern to provide a 
print system, print control apparatus, and print control 
method which can select the optima! printer control 
command generating method for a preset condition, 
increase the print throughput of the printer, and obtain 
proper print results 

[0017] The present invention has been made to solve 
the thus problem, and has as a concern to provide a 
pr.nt system, pnrt control apoaratus, and print control 
method which can receive print instructions tn a form * 
suited to a selected pnrt mode 

[0018] Tne -,-:t ,m,- :=;;-• nas maue tc soU- 

-i- tourtn prur>»-m am: has ao a concern to provide a 

mint Cystem pnm sont-o : apoa'atm anc pmit cent's; 

amac m a. Da no ar ea 

[0019] Acco-dng tc ar aspect of tne present ^ertion 
a onnt control appa-atus print data generating appara- 
tus, pint control method punt data generating method, - 
and storage medium according to the p-esent iny-mmr 
na.'- tri- f-n inv.'ing ar r qrg~ments st-n- and -mo-^ 
'on' 1 "'' ~'. 



accordance with a print instruction generated oy a 
graphics engine. 

[0021 ] There is also provided a print control apparatus 
for processing print information, which is connected to a 
printer, comprising selection means for selecting a print 
mode in accordance with a set condition and generat- 
ing means for generating print data in the print mode, 
selected by the selection means, in accordance with a 
print instruction generatec b> a graphics engine 
" [0022] There is also proviaed a print data"generatmg 
apparatus comprising print image construction means 
for constructing a print image on the basis ot a print 
request received from application software, storage 
means for storing the print image constructed by the 
5 print image construction means in a band memory, area 
forming means for forming area informat-on containing 
all print images constructed by the print image construc- 
tion means, band memory aividing means for dividing 
the band memory in units of scan lines, and sequentially 

reading out the stored print imnnoe h«+^ 

means for determining whether the divided scan lines 
overlap the area information containing all the print 
images, and control command generating means for 
generating a printer control command corresponding to 
a print image at an overlapping portion on the basis of 
the determination. 

[0023] There is also provided a print control method of 
processing print information, comprising the selection 
step of selecting a print mode in accordance with a set 
condition, and the control step of causing a printer driver 
to generate print data in the print mode, selected in the 
selection step in accordance with a print instruction 
generated by a graphics 

[0024] There is also provided a print control method of 
processing print information, comprising the selection 
step of selecting a print mode in accordance with a sat 
condition, and the generating step of generating print 
data in the print mode, selected in the selection step, in 
accordance with a print instruction generated oy a 
graphics engine. 

[0025] There is aso proviaed a Dun* data aeoeratma 
metnoo comprising the pnnt image consfucaon step cd 
constructing a punt image on the basis of a p int request 
-eceived fiom application so-'twaie, tne sloraoe step y 
storing tne print image constructed ir the print mage 
construction step m a sand memory, the area forming 
step of forming area information containing all print 
images constructed in the print image construction stec, 
tne band memory dividing step of dividing the oand 
memory ir. units of scan mes, and sequentially readme 
out the stored print images the determination step of 



;oo2£] 
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ing a print control program for processing print informa- 
tion, the program comprising a code for :he selec:ion 
step of selecting a print mode in accordance with a set 
condition, and a code for the control step of causing a 
printer driver to generate print data in the print mode r ~ 
seected in the selection step, in accordance with a print 
instruction generatec Dy a graphics engine 
[0027] There is also provided a storage medium stor- 
ing a print control program for processing print informa- 
tion, the program comprising a code for the selection 
step of selecting a print mode in accordance with a set 
condition, and a code for the generating step of gener- 
ating print cata in the print mode, selected in the selec- 
tion step, in accordance with a print instruction 
generated by a graphics engine. -5 
[0028] Tnere is also proviaed a storage medium stor- 
ing a program for generating print data, the program 
comprising a code for the print image construction step 
of constructing a print image on the basis of a print 

;equesi received fium dppiiCdiiun vjuwdry, d uuue iui 00 

the storage step of storing the print image constructed 
in the print image construction step in a band memory 
a code for the area forming step of forming area infor- 
mation containing all print images constructed in the 
print image construction step, a code for the band mem- ?e 
ory dividing step of dividing the band memory in units o* 
scan iines, anc sequentially reading out the stored print 
images, a code for the determination step of determin- 
ing whether the divided scan lines overlap the area 
information containing all the print images, and a code 0; 
for the control command generating step of generating a 
printer control command cor responding to a punt image 
at an overiaoping oortion on the oasis of tne determina- 
tion. 

[0029] According to a prefer ed aspect of the present 
invention, in the print control, tne condition is a name o £ 
an application serving as a source fiom which the print 
instruction is issued 

[0030] According to another p- eferred aspect of the 
present invention in the print control apparatus, the -0 

condition is a sp-cine tenctio" dnO'onateo oy the i:\:r. 
mstr uction 

[0031] Aeoo'jmg. no .Oif ct'ot^- :.r-v-J .: _r 

defined in claim *•■ the :ond<*io'" :o a hardware function 
of tne printer 

[0032] According *o still anotnei p'0*er:od aspect o : 
tne present invention, m the print control apparatus the 
conditior is that tne print instruction ic a speeia 1 ^ t in* 
msti uction 

[0033] Ac cor ciino cti!! anotn-r p- e*'e: 1 ed aspect o" 



poranly storing the intermediate code and de-spool 
means for causing the graphics engine tc regenerate 
the print instruction on the basis of the intermediate 
code stored in the spool means, and the control means 
causes the printer driver to generate the print data in 
accordance w;th the print instruction regenerated b> the 
giapnics engine. 

[0035] According to still another pteferrec aspect of 
tne present invention, in the pnnt control apparatus, 
when the graphics engine is caused to regenerate the 
print instruction, the graphics engine is notified of an 
ability o* the printer driver in tne print moae selected by 
the selection means, and is caused to generate the print 
instruction in accordance with the ability. 
[0035] According to still another pieferred aspect of 
tne present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 
for storing print modes selected by the selection means 
in units of pages, and the control means changes the 
pnni mude in unite of pages in accordance with tne print 
mode stored in the print mode storage means. 
[0037] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
apparatus further comprises print mode storage means 
for storing print modes selected by the selection means 
in units of pages, the spool means generates an inter- 
mediate code for performing layout printing on a single 
paper sheet from a print instruction for a plurality of 
pages when the printer is to perform layout printing of 
the plurality of pages on the single paper sheet, and the 
control means causes the printer driver to generate the 
print data to be printed on the single paper sneet in the 
print mooes stored in the print mooe storage means in 
units of pages on the basis of the intermediate code. 
[0038] According to still another preferred of the 
present invention, in tne print contiol apparatus the 
apparatus further comprises print mode storage means 
for storing the pnnt modes, in units of pages, which are 
selected by the selection means in units of pages the 
spool means comprises print mode rearranging means 
to; coo»er?ng the punt instruction nto an intermediate 
code and rearranging tne print mooes r the punt moue 
.coragr m-rans in accordance with a r*_-ar; anaed o Jt' 

contiol means changes tne pnnt mooes in L jn:tc of 
pages in accordance with the order changed o> tne pnnt 
mode rearranging means, and causes the prnte r du*'or 
tc gene -ate the pnnt data 

[0039] According to still another prefe^ed o ; tne 
present invention, in tne pnnt control apparatus tne 
pnnt modes melon- a -aster oraroioo ;y mt mode m eon- 
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[0041] According to still another oreferrec of the 
present Pernor., in the print control apparatus, the 
condlion is a specific function designated by tne print 
instruction. 

[0042] According to still another preferred aspect of 
the present invention, in the print control apparatus, the 
condition is a hardware function of tne ormter. 
[0043] According to still another preferred aspect cf 
the present invention, in the p-mt control apparatus, the 
condition is that the print instruction is a special print 
instruction 

[0044] According to still another preferred asoect cf 
The present invention, in the punt contro! apparatus~the 
apparatus further comprises soooi means for converting 
the print instruction into an intermediate coae and tem- 
porarily storing the intermediate code, and de-spool 
means Tor causing the graphics engine to regenerate 
the print instruction on the basis of the intermediate 
code stored in the spool means, ana the generating 
means generates the print data in accordance with the 
print instruction leyeneratea Dy the graphics engine. 
[0045] According to still another preferred aspect of 
the present invention, in the print control apparatus, 
when the graphics engine is caused to regenerate the 
print instruction, the graphics engine is notified of an 
ability of the generating means in the print mode 
selected by the selection means, and ts caused to gen- 
erate the punt instruction in accordance w;th the ability. 
[0046] According to still another preferred aspect of 
the present invention, in the punt control apparatus, the 
apparatus furtner composes print mode storage means 
for storing pnnt modes selected by tne selection means 
in units of oages. and the generating means changes 
The print mode m units of pages m accordance with the 
print mode stor ec in the pr mt mode storage means. 
[0047] According to still another preferred aspect cf 
the present invention, in tne punt control apparatus, the 
apparatus furtner composes pnnt moae storage means 
fo- storing pnnt modes selected by tne selection means 
m units of paces, the sooo! means generates an inter- 4 
mediate code 'or penormmg layout printing on a snoie 
' a print rntpjet.cn foi a p ura^t/ c* 
J inter is to o~-''urm layout printing cf 
or the ongie papei shoe! an:; the 



snee* t 
he piu; aiitv o ; 

ne print mode 
,oc:s of the- in: 



■ a i ■ 



:s of pages on the 



storage moan: p 
r mediate cone 
[0043] According to still anothe* prefer red aspect cf 
the present invention, in the pant contro! apparatus, the 
apparatus fu-tner pomp-roes punt mode storaoe means 
:n:n-j *n- pun* ^ni^-- - ^ r^'o-*^- 



means changes the print mooes m units of panes in 
accordance with the order cnanged by tne pr int "nod- 
rearranging means, and generates the print data 
[0049] According to still another preferred o*: th« 
present invention, ,n the pnnt control apparatus the 
print moaes include a raster graphics pnnt mode of con- 
verting the print data into raster data, and a vector 
graphics print mode of convertmc the print data imo 
vector data. 

: [0050] According to still another preferred o ; th* 
present invention, ,n the print data generating appara- 
tus, the area containing al, the pnnt images constructed 
by the print image construction means is rectangular. 
[0051] According to still another preferred aspect of 

5 the present invention, in the pnnt data generating appa- 
ratus the aOO^ratf «c f. tr-+K^, --v-v-P^,- 

^t-tj^.^. — , luune. ^o.n^ii^tia storage means 
for storing punted area information in units of print 
requests, and second determination means for di- 
mming whether the area information stored in the stor- 
age means overlanr, c*ar.h ni i; _ . .. 

— „. o^^ii t tmc^, emu trie 

control command generating means generates a printer 
control command corresponding to a print image on the 
overlapping portion. 

[0052] According to still another preferred of the 
■■ present invention, in the print data generating appara- 
tus, the scan lines are formed in units of horizontal lines 
each having a height of one pixel. 
[0053] According to still anotner preferred aspect of 
the present invention, in the print data oenerating appa- 
ratus, when tne plurality of print images are input, the 
area can be expanaed to contain all the images 
[0054] According to still another preferred aspect of 

the Dresent invention in tho ^ r .r>* „ 

- — ■ ■■ ^ " il ^aia uci relating appa- 
ratus, the area containing ail the punt images con- 
structed by the print image construction m-ans is 
circular. 

[0055] According to still anotner preferred aspect of 
the present invention, in the pnnt data generating appa- 
ratus, the area containing all the print images con- 
structed by the print image construction m^ans is 
elliptic. 

[0056] According to eti I aootoe- prefer:: aspect s 
tr,e ? jrebert ''Venti-jn. m trie pun; data ueneiatirg" 

:atus. the aopaiaius fu thei con-p< :>■--- P r ~* nf- ■ r— 
tapie storage means for -etamiu:; ;3S ^ 
■ mages in drvoed banc memor.es. and storing informa- 
tion for determining, in unite of tne band momou4 
whether punting nac been ps-foimed. anc tn„d determi- 
nation means for determinina m unite of band rr^mr- 
ries. on the ba:,s of tne stored nfo- nation *hl*h- 
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condition is a name of an application serving as a 
source from which the print instruction is issued. 
[0059] According :o still another preferred aspect o i 
toe p-esent invention, in the print control method, the 
condition is a specific function designated by the print 
instruction 

[0060] According to still another preferred aspect of 
tne p-esent invention, in trie print control method, the 
condition is a hardware function of the printer. 
[0061] According to still another preferred aspect o' 
tne p r esent invention in the print control method, the 
condition is that the print instruction is a special print 
instruction 

[0062] According to still another preferred aspect of 
the D r esent invention, in the print control method, the 
ij.'ui fui t>t=itiCttny ti its pi mi mudf is acquired from a 
printer drive* unique to tne printer. 

[0063] According to still another preferred aspect o ; 
the present invention, in the print control method, the 
method further comprises the spool step of converting 
tne print instruction into an intermediate code and tem- 
porarily storing the intermediate code, and the de-spool 
step o ; causing the graphics engine to regenerate the 
print instruction on the basis of the intermediate code 
stored m the spool step, and the control step includes 
causing the printer driver to generate the print data in 
accordance with the print instruction regenerated by the 
graphics engine. 

[0054] According to sttl! another preferred aspect of 
tne present invention, in the print control method, the 
method furrier comprises the step of, when the graph- 
ics engine is caused to regenerate the print instruction 
notify-ng tne graphics engine of an ability of the printer 
driver m the print mode selected in the selection step 
and causing tne graphics engine to generate the print 
instruction .n accordance with the ability. 
[0065] According to still another preferred aspect of 
the o-esent invention, in the print control method, the 
met nod 'urther comprises the print made storage step 
of storing p int modes selected in the selection step in 
units ;v races and tne cont-o 1 s'eo includes changing 
me " o < m j:v*s of o^ues :n acooidance wit" tne 
;im:v ; mud- jl'ned m th-= tr nt mode storage step 

me p--eeot .rvennon ,r. tne curt control metnod the 
meih-zo *u*tn~: composes the punt mode storage step 
of sto-mg p'int modes selected in tne selection step in 
unite o- cages the spool step includes generating an 
intermediate code fo- reforming layout printing on a 
single pope' snee* f; or a sun* instruction for a plurality 
-> ^ao-c ^re~ me pv ime' ii to oeno r m ;avout printing o* 



method further comprises the pnnt mode storage steo 
of storing tne print modes, in units of pages, which are 
selected in the selection step m units of pages, the 
spool step includes the print mode rearranging step of 
- converting the print instruction into an intermediate 
code and rearranging the print modes 'n the print mode 
storage step in accordance with a rearranged order of 
pages to be actually printed by the printer, and tne con- 
trol step includes changing the print modes in units of 
pages in accordance w;th the order changed in tne onnt 
mode rearranging step, and causing the printer driver to 
generate the print data. 

[0068] According to still another preferred aspect of 
the present invention, in the print control method, the 
d c print modes include a raster graphics print mode of con- 
vening tne print data into raster data, and a vector 
graphics print mode of converting the print data into 
vector data. 

[0069] According to still another preferred aspect of 
on the present invfcjniiun, in the print control method, tne 
condition is a name of an application serving as a 
source from which the print instruction is issued. 
[0070] According to still another preferred aspect of 
the present invention, in the print control method, the 
.?5 condition is a specific function designated by the print 
instruction. 

[0071] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is a hardware function of the printer. 
[0072] According to still another preferred aspect of 
the present invention, in the print control method, the 
condition is that the print instruction is a special print 
instruction. 

[0073] According to still another preferred aspect of 
35 the present invention, in the print control method, the 
method comprises the spool step of converting the print 
instruction into an intermediate code and temporarily 
storing the intermediate code, and the de-spool step of 
causing the graphics engine to regenerate the print 
instruction on the basts of the intermediate code stored 
in the spool step, and the generating stero includes gem 
eratmg tne punt data in accordance with the onnt 
instruction regenerated by the (graphics engine 
[0074] Acco'dng to st I another preferred asp-ret of 
the present invention. : n tne print contro method, tne 
method further comprises the step of. when the graph- 
ics engine is caused to regenerate the pnnt instruction 
notifying tne graphics engine of an ability in the generat- 
ing step in the pr int mode selected in tne selection step 
and causing tne graphics engine to generate the onnt 
instruction in accordance with the aoil'ty 
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[0076] According to still another preferred aspect cf 
the present indention, in tne print control method, the 
method further comprises the print mode storage step 
of storing print modes selected in the selection step in 
units of pages, tne spool steo includes generating an 
intermediate ccoe for performing layout ormting on a 
single paper sneet from a print instruction for a plurality 
ot pages when the printer is tc perform .ayout printing cf 
tne plurality of pages on the single paper sheet, ana the 
generating steo includes generating the print data to be 
printed on the single paper sheet in the print modes 
stored m the print mode storage step in units o< pages 
on the basis o* the .ntermediate code. 
[0077] According to still arotner preferred asoect of 
the present invention, in the foregoing print control 
method, the method further comprises the print mode 
storage step of storing the print mcdes selected in the 
selection step in units of pages, the spool step includes 
the print mode rearranging steo of converting the print 
instruction into an intermediate code and rearranging 
the print mooes in the print node storage step in 
accordance with a rearranged order of pages to be 
actuary printed by the printer, and the generating step 
includes changing tne print modes in units of pages in 
accordance with the order changed in the print mode 
r earranging step, and generating the print data 
[0078] According to still another preferred aspect of 
the present invention, in the foregoing print control 
method, the print modes include a raster graphics print 
mode of converting tne ormt data into raster data, and a 
vector graphics prim mode of converting the print data 
into vector data 

[0079] According to still another oreferred asoect of 
the present nventon, in the print data generating 
method, ihe area containing all the print images Con- 
or ucted in the print image construction step is rectan- 
gular 

[0030] According to still another preferred aspect cf 
the present invention in the onnt data generatina 
method the method further comprises the stDrage step ■ 
of sto-mg punted a>ea information in units of nnm 
' ^duesrs an -J tn-r i-.-cdud deter mi nation steo 'S drter- 
m rung wi-tMri the ar-a information stored in trie stor- 
'■'->' ^o eve- la;;-:, eacri of trie scar - iines. and th- 
en :ne Ovenaoong do; Ton 

[0031] Accoming *o c-tii: another orc-fer ed acoe:1 c: 
tne p'esem invention in the onnt data aeneratina 
metnod the scan lines a^e formed in units of no':zcnta: 
! e ? ea:n na/'ng a n^gnt o*' one p;*e! 
[003?1 :■ ■ i -- : ~-r — ^ •. . - : 



structed in the print image construction step is areola- 
[0084] According to still another preferred aspect of 
the present invention, in tne pr nt data generating 
method, the area containing af the pin* images con- 
structed tn the punt image construction step is elliptic 
[0035] According to sti : i anotne' pre*ened aspect of 
the present invention, in tne pent data generating 
method, the method further comonses the print informa- 
tion table storage step of retaining rssterized print 
images tn divided band memories, and storing informa- 
tion for determining, m units of tne band memories, 
whether printing has been pedormed. and tne third 
determination step of determining in units of band mem- 
ories, on the basis of the stored information, whether 
printing has been performed, and a printer control com- 
mand is generated for the print image when the stored 
information indicates that printing has been performed 
[0036] According to still another pr eferred aspect of 
the present invention, in the print data generating 

mpthrvH tha hand m.^mAr., 

- . _ _. , . „ y lo v iLJt-u hi ui n ib ui r e or an- 

gles 

[00S7] Other features and advantages of the present 
invention will oe appar ent from the following description 
taken in conjunction with the accompanying drawings, 
tn whicn like reference characters designate the same 
or similar oarts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, 
illustrate embodiments of the invention, and together 

With the d^^nrin+irtn canar +^ c^-j-,,^, i„ 

the invention. 

rig. 1 is a block diagram for explaining the arrange- 
ment of a punter control system according ;o 
embodiments cf the present invention: 
Fig 2 is a block diagram showing tne arrangement 
of a onnt prosessmg system acc:>rdng to the 
embed merits cf the rcresen: in/ennon. 
mg 3 is a oiock diagram shewing ;ne detailed 
anangemen: o*' the pr mt p, osessirig system accord 
ng to trie embodiments of tne p' <■ .■ention. 
: '-d 4 'c a now chert showinrj cu*i;'"'e :d : ; r : - .. 
dure csr tne vector graphics onnt mode ir the 
embodiments or tne presen: invention 
Fig. 5 :c a flow chart Showing an outline of a oroce 
dure 'or tne raster graphics c n: mode m tne 
embodiments of the presen: invention. 
r\g F is a b ; ock diagram snowing a memo- v ma-, i- 
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Figs SA and 83 are flow charts showing a proce- 
dure in the first embodiment; 
Figs 9A and 93 are flow charts showing an exam- 
ple of a procedure in the first embodiment; 
Fig 10 is a flow chaT showing a procedu-e nr 
selecting a print mode in tne second embodiment; 
Fig 11 is a flow chad showing a procedure f 3r 
selecting a pr:nt mode in tne tnird embodiment; 
Fig. 12 is a flow chaT showing a procedure for 
acquiring a condition for determining a print mode ic 
in the fourth embodiment; 

rigs 1 3A and 1 3B are flow charts snowing a proce- 
dure m the fifth embodiment; 

Figs 14A and 14B are flow charts showing an 
example of a procedure in the fifth embodiment, ;5 
rig 15 is a flow cha:t showing a proceaure for 
selecting a print mode in the sixth embodiment; 
Fig 16 is a flow chart showing a procedure for 
acquiring a condition for determining a print mode 
in +f~>e seventh embodiment' 

Fig. 17 is a flow chart showing ;he contents of 
processing performed by a conventional printer 
driver in the raster graphics prin: mode; 
Fig 18 is a flow chart showing an outline of a pro- 
cedure in the eighth embodiment; 25 
Fig 19 is a flow chart showing a procedure in the 
eighth embodiment, 

Fig 20 is a flow chart showing printer control com- 
mand generation processing in the eighth embodi- 
ment; 5; 
Fig 21 is a fiow chart showng intermediate code 
data generation processing m the ninth embodi- 
ment; 

Fig 22 is a flow chart showing printer control com- 
mand generation processing in the ninth embodi- ?.e 
ment, 

Fig 23 is a print mode mformation table m the mnth 
embodiment, 

Fig 24 is a print mode information tab'e in the 10th 
embodiment; .: ■ 

~ 25 is a flew cna r t showing a characterise: *ea- 
tur e of tne ir ocenure in trie 1 Otn emoodimer!. 
"ig 26 ib a fiow chart g e cha; acteribtic *••-: 

tu ! ~ Of pnnte' control corrrv.and g --1- , :,r- 

Rg 2" is a fbw :nart showing a characteristic ; ea- 
turc- of d: inter control command generation 
processing in the 1 Oth emoodiment; 
Fig 23 is a vie*/, showing how caper Sheets a-e 
com eyed in a pr nte: 1500 in the execution of ::-:!■ 



Fig. 32A :s a view for explaining a printed area in 
the 12th embodiment; 

Fig. 32B ;s a view for explaining a pnnted area in 
the I2*h embod.ment; 

rig. 2B is a view shoving how a sand area is 
divided in units of scan lines; 

Fig. 34 is a flow chart showing a procedure for ras- 
tenzing a print image in the 1 2th embodiment; 
Fig. 35 is a flew chart showing a procedure for 
dividing a band area in the 12th embodiment, 
Fig. 35A is a flow chart showing a characteristic 
feature of a procedure in the 13th embodiment; 
Fig. 35B is a flow chart showing a characteristic 
feature of the procedure in the 1 3th embodiment; 
Fig. 36C is a flow chart showing a characteristic 
feature of the procedure in the 13th embodiment, 
Fig. 30D is a flow chart showing a characteristic 
feature of the procedure in the 1 3th embodiment; 
Fig. 37 is a flow chart showing a procedure for 
dividing a band area in the 13th embodiment; 
Fig. 33 is a printed area information tabie in the 
13th embodiment, 

Fig. 39A is a flow chart showing a characteristic 
feature of a procedure in the 14th embodiment, 
Fig. 39B is a flow chart showing a characteristic 
feature of the procedure in the 14th embodiment; 
Fig. 39C is a flow chart showing a characteristic 
feature of the procedure in the 14th embodiment, 
Fig. 39D is a flow chart showing a characteristic 
feature of the procedure in the 14th embodiment; 
Fig. 40 is a flow chart showing band area dividing 
processing in the 14th embodiment, 
Fig. 41 is a printed area information tabie in ihe 
14th embodiment; 

Fig. 42A is a view showing a memory map in the 
15th embodiment; and 

Fig. 423 :s a view showing a memory map ir tne 
1 5th embodiment 

DETAILED DESCRPTON OF THE PREFERRED 
EMBODIMENTS 

[0039] Fr-f erred emoodi merits o ; p'e^e-i 1 im-en 
a z z om p a ^ ■. ■ 1 n g o r a w . n c 
Fir St Embodiment] 

[0090] An embodiment to which the o r ecem rrve^t'O- 
can pe suitably aopi en will be d-an-m-h P-P>wv 
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a system r which devices aie connected to each other 
th-ough a network such as a LAN or WAN to partem 
process-rig as long as the functions of the pr-s-nt 
m/ertion can be executed 

[0092] Referring to Fig 1 . a host computer 3000 has 
a CPU 1 for processing document data including graph- 
ics, images characters tables (including so-eacsWts 
and :he like) and t.ne like on the basis of docum-nt 
processing programs and the like stored in the program 
ROM of a ROM 3 or an eternal memory 1 1 Th» CPU 
1 controls the respective aevices connected tc a system 
bus 4 as a whole An operating system program (to oe 
refer. ed to as an OS) as a control prooram for th^ CPU 
1 is stored in the program ROM of the ROM 3 or th» 
external memory 1 1 . The font ROM of the ROM 3 or th- 
external memory - 1 stores font data and 1h e like used 
for the abo/e Document piocessina. Tne data ROM of 
the ROM 3 or the external memory 1 1 stores various 
data used for tne above document processing 
[0093] A RAM 2 functions as a mam memorv „, 
memory, and tne like for the CPU 1 A keyboard control- 
ler (KBL-) 5 controls key input throuah s keyboara Q or a 
pointing device (no! shown) A CRT controller (CRTC) 6 
controls display ooeration of a CRT display (CRT. 1 0 A 
oisk controller ;DKC) 7 controls access to the external 
memory 1 1 such as a hard disk (HD). floppy disk (FDi 
or the like which stores various applications ton- data 
user -iles, edit files, printer control command generation 
program (to be referred to as a printer driver) an- th= 
Ime. A prmter controller (?R T Q 8 is connected to a" 
printer 1500 tnrough a predetermined bidir-tional 
interface (interface) 21 to e>ecute communication con- 
trol processing to: the printer 1500. 
[0034] Note that the CPU l" implements so-call*d 
AYSIWVG (What \ou See Is What You Get) on th» - 
-RT 10 by executing bitmappmg (rasteriz-ation) o ; out- 
line iont data in. for sxample a display information RAM 
=>-t in ;r,e - AM I. | n addition, the CPU 1 opens „-ano"s 
registered windows on the basis o< commands desig- 
nated by the mo„se cursor (not shown) and the hi-- on .- 

r;. C .r.' .1° ? nj f - Clrtes van =- s c?a:a presses' m 
r>-„jtri-j ;.-,n: -i • tr-e user opi-n-, a window avi-'-^t- ^ 

A ' ,th U;,n: ^ t!,i -- ,c f-^rrr printer settrna and pO 
uioceccn-j method sett no t;„ ., fJ :, r \~, d , ::)zL::hn -, 

[0035] - V'te "lYo; * 0 , 

;mago cgnai as ootpL;t iotc noato- to a com unit ;p f inter 



engine-) 17 con no 



t: 



system bus 15 or the bast; 



oi a :on T r 0 i o-og-am o: tne like stores in th- onocra^ 
13 or external me^,r, Tn:s~D,c- 
mam R _jM of me R~)M 1 " sir - ~ r >. ^ ~ 0 „ t . v 
and th~ ii*~ to- m~ i P -k- O r ^ 



the host computer 3000 of information and the like ,n th* 
printer. 

[0096] A RAM 1 c functions as a mam memor y wo-k 
area, and the like fc- the CPU 12 The memcry .-a-antv 
of this RAM can be e>pandec b> connects an oo' ona" 
r^M tc an aod-on port (not shcvm Note that ti« RAM 
19 is used as an output information oitmappmg a. -a' 
environment data storage area. NVRAM and tn- 1,-e A 
memory controller (MC) 20 contiols access to th» abov- 
external memorv 14 such as a hard disk HD) o, ic 
card. Tne external memory i& , s connect^ as »n 
option to sto-e font data, an emulation program form 
da,a, and the like. Operation switches. LED displays 
and the like are arranged on an operation pane! 1 50 1 
[0097] The above external memo, y , s not l,m, t o d , n 
Ul ara at leasi one external memory may b« •■s-d 
nor example, an optional font card (in addition toThe 
internal font) and a plurality of external memory stor- 
ing programs for interpreting printer control languaa-s 
-aced on omerent language systems may be conned 
to the printer. In add.-t.on. the printer may hav- an 
NVRAM (not shown) to store printer mode setting ^for- 
mation from the ooeration panel 1 501 

'■ Functional Arrangement of Print System 

[0098] Fig. 2 is a block diagram showing a prmt sys- 
tem rn a nost computer to which a print apparatus such 
as a printer ,s connected directly or through a network 
The blocks in the host computer 3000 in Fig r =sp»-- 
Wely represent the functions implemented when th» 
CPU 1 executes the corresponding programs An apph- 

Cation 201 nranhire an^ino Or^O _ K 

_.^,, e , M -i Ml er anvei 203 and 
system spooler 204 are program modules that exist as 
fi^es stored in the external memory 1 1 and are loaded 
into the RAM 2 by the OS or a module <;s^ ^ 
ules in execution * 
[0099] The application 201 and tne ormter dnv-r 203 
can be stored in the FO as the external memory 1 1 0 r 
CD-ROM (not shown) or ^ ay be stored m the H2 1 *~ m^ 
externa! memory M 
Tne application 20 1 o 



*h* : jgn a nervio: - < ry ^h 

-^---'J in the e>TerTial memory 
loaded into the RAM 2 to be e>,rcot-J Wo-; t 
cation 201 is to : > 



aooii ■ 



' i Vj;"i j e.t ' 



g:aphics engine 202 that .s also \r ^' " 

into the RAM 2 to be e^ecut^d 
[0100] Ac the graphics eng,ne 202 a y m , 
interface a oe -eferred ic- as a GD - ,n M--VVm—..- 
T'om M,o-ooott o: the iike is available "n- 3 
an application win a common oraohi- 



loaoed 



'icies 
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control command is outout to the primer "50D tmough 
the system spooler 204 loaded irto :he RAM 2 and the 
interface 21 under the confoi of toe OS 
[0102] The present inventors is based on the print sys- 
tem comprised of tne printer and host computer shown 
in Fig 2, but can also be applied to a system designed 
to temporarily spool print data from an application in the 
form of intermediate code data, as snown in Fig. 3. Fig 
3 shows a system obtained by upgrading the system in 
F-g 2 In this system when a print instruction is tc be 
sent from the graphics engine 202 to the printer driver 
233, a spool nle 3C3 consisting of intermediate code 
data is temporarily created In the system shown in Fig 
2 the application 201 is not released from the or in: 
piocessing until the or inter dr iver 203 completes con- 
* ^sion of all p, in; inductions fiom tne graphics engine 
232 into printer control commands. In contrast to this, in 
t^e system shown m "ig 3, the application 201 is 
released from the print processing when a spooler 302 
converts a.i pr;n: instructions into intermediate code 
data and outputs the data to tne spooi file 303. In gen- 
era!, the latter case requires less time. 
[0103] In addition, m the system shown in Fig 3, the 
contents of the spool file 303 can be processed. This 
can realize functions other than those of the application 
e g., the function of enlarging/reducing print data from 
the application and the function of reducing a plurality of 
pages to one page and printing it. For these purposes 
the system in Fig 2 is upgraded such that print instruc- 
tions ar e spooled n tne form of intermediate code data 
as shown in Fig 3 in general, to process print data, set- 
ting is performed on a window provided by tne printer 
driver 203, and the punier arrver 203 stores the set con- 
tents in tne RAM 2 oi the external memory 1 1 . 
[0104] Wnen the present invention is applied to the 
system in Fig. 3, a pnnt system, print control apparatus 
and print centre! metnod can be provided, which :an 
seec: an optimal pnnt mode tor preset conditions 
increase the pnnt throughput of the printer, and ob*am 
pr oper pnnt results while providing functions other tnan 
tnose o*' an applicator and punter d r ve: 

Out* u- c Pin: O- dt 

[0105] 're ;vrr . > •• ^ r,.. ? r ,. ..... .. . . ; ... 

oetan :ve : a ~s snown m Fig 3. accoming to this 
upgraded processing scneme. a dispatcnc 301 
receives a print instruction from tne grapnics engine 
202 if the pi;nt instruction received from the graphics 
engine 232 's one to at is issued fr om the application 20 



drive; 232, from the printer driver 203, and sto-es it in 
the spool Tile 303. Although the spooi file 303 is created 
as a file in the external memory 1 1 , it can be created in 
the RAM 2 The spooler 302 loads a spool file manager 

304, stored in the external memory 1 1 mio tne RAM 2. 
and notfies the spool file manager 304 of the :reation 
state of the spool file 303. 

[0107] Subsequently upon determining on the basis 
of the process setting information associated with the 
print data anc stored in the spool file 303 that printing 
can oe performed by using the grapmcs engine 202 
again, tne spool file manager 304 loads a de-spooler 

305, stored in the external memory ^ i , into tne RAM 2, 
and commands the de-spooler 305 to perform punt 
processing for the intermediate ccoe data descibed in 
the spool file 303 

[0103] The de-spooler 305 processes the intermedi- 
ate code aata contained in the spool file 303 in accord- 
ance with the process setting information contained in 
the spool file 303, and outputs the resultant data 
through the graphics engine 202 again If the print 
instruction received from the graphics engine 202 is one 
that is issued from the de-spooler 305 to the graphics 
engine 202, the dispatcher 301 sends the print instruc- 
tion to the printer driver 2C3 instead of the spooler 302 
Tne printer driver 203 generates a printer control com- 
mand and outputs it to the printer 1 500 through the sys- 
tem spooler 204. 

' Print Mode 

[01 09] In this embodiment, as an example of switching 
of a plurality of prini modes of the printer, a scheme of 
dynamically switching two printer control command 
generating methods that greatly differ from each other 
will be described next These printer control command 
generatng methoos are executed on the printer driver 
203. A pnnt mode of the printer 1500 that has received 
a printer control command generated by the printer- 
driver 203 ;s determined m accordance witn the con- 
tents oMhe :ommand ~ne- two punte' control command 
gene rainy methods ir trie printer drive- 233 will Pe 
h '- J :-'ebw wi:r: i~f~r to f jw ohdr tb n:i th~ 

lr ± ~' ^ P^ess "g nj.catec tne :>ow . : ,,n p- 

■r-ecuteo on tne otaooar;: pnnt system paced cm trie 
nest compote- snown in Fig 2 ano tne pnnt system m 
F.g 2. whi;h is obtained by upgrading tne system m Fig. 
2 When tne application 201 which is loaded mtc the 
RAM 2 and operated in acco-dance wtn an instruction 
Trom the user o- tne ii^e starts p: mt o'ocessmp on to- 
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011 ] , he printer dri,e, 203 receives a print instruc- 
ts from the applcaton 201 through the aaphics 
eng.ne 202 (step S^OI), and generates printer' control 
vpnnt) command data correspondinc to -acn p-int 
instruction (e.c . a line print instruction) (st-p S40?> 
> ne generated or.nter control command data is spool-d 
m the i- AM 2, e>temal memory n, D - , he , lka t lh S 
s>stem snooier 204 (step =403) These processes a,* 
repeatea until the print processmc performed by th- 
application 201 and the graphics engine , 5 com- 
plete (step 3404) upon compietron of the print O .oc-s<=- 
mg. the punter control command data spoo ed by th* 
system spooler 204 , s transmitted to the pnn^r 1500 
(stepS4C5) '" 

[0112] The printer control command aeneratinq 
method executed by the printer driver 203 m V v ,^.. 
graphics print mode ,s characterized in that a printer 
control (p-,nt) command used to generate a geom-trr 
image such as Irnes corresponding to vector graphic's ,s 
transmitted to the printer, and hence a print ,m aOP 
yeneratea (rasterrzed) by a program roaded from th - 
program ROM 1 3 of the printer 1 500 into tne RAM 1 9 " 
[011 3] The method based on the raster graohics print 
mode shown in r,g 5 will be described next Th* prints 
dnver 203 f rst ensures a memory area (to be referred to - 
as a band memory). ,n the RAM 2, in wh,ch th» print 
'mage rasterized b> the printer dnver 203 on th« nost 
computer 3000 rs stored (step 3501), and then r^iv-s 
a print instruction from the application 201 through th- 
grapnics engine 202 (step S502). The rec-iv-d print - 
instruction (eg a line print command) is imm-rjiat-V 
rasterized ,ntc a print image by the printer driver ?03 
,step S503. and stored in the band memory This pro- 
ess is repeated until the print piocessmg oeriorm-d by 
^ application 20i and the graphics engrne 23? s com- - 
Plete (step S504) : Jp3n completion of the ormt P r 0 -^'- " ' 
mg. tne printer dnver 203 concerts the print ,ma7:> 
stored in the band memrury ,nto a plurality of pr.n-r con- 
Ho! (prim) conmanos corresponding to prrntinc of bit- 
mapped seta by fragmentation or the like asn^ 
(step S>J5;. and outputs them to tne svstem spools 

^!~^- :J J J:r,: - : " ; -' nti j! -J'TiMidnds i-o ui nt~ s:~;_ 



[0114] ->.-. .-, „. . . .... . 

motnoo exe-rted o, tne printer driver 20:- mVio :.-;->.-=■ 
ciaonicc o-m.t mor.e .s c-.aracto.;red m that a oTrt 
'-^rj^ion su:n as a line orint instruction is :.<•••_ ... . 
m tne p-rnte, d-.ve, 203 mat :s roaoed ,nt= tn* RAt> ?7i 
tne host -omn,;e- ,o o: -. ? , s ,e and r*^ m- 



print-assocated modules incud ng the print mode con- 
trol program ar e loaded into tne RAM 2 of th» host 
puter 300G and ready for execution 
_ [0116] Fig. 7 shews the contents o' an inter m-d,a- 
-- code data temporary- file created in the eternal m.-mo-'" 
■ I or the l.ke Referring to Fig. 7. , he wordrng pb star 
miction . page break instruction" and the like is 
used for convenience in writing to make it easy to under- 
s.ano intermediate cooes in a file In reahty -h=s» int»r 

- mediate codes are stored in binary notation 

Frnt 3ontro! Procedure 

- ^ erTlb3d,nient of the present mention will be 
described with reference to flow charts and th« lik- 
r -gs. 9A and 9B are flow charts shewing the print proc- 
ure of th,s embodiment which ;s executed by the host 
computer using the d-spatcher 301 and the spooler 30? 
^ h.s procedure is executed by the print system ,n Fig 3 
™. can a,so Oe executed Dy the system in Fig 2 if "NO" 
: S 01 £ !i; Or p al1 the s P"«"fl ^ests in Frgs 9A and 9B 
[01 1o] First of all. ,t is checked whether an initialization 
-egues, 1S OLJtput from (he graphjcs ^ ^ 

to I i 77* th3t an ' nilia,lzatlon ^quest is sent prior 
to a job start request without fail. Tne printer dnver 203 
or he spooler 302 notif.es the graphics enaine 232 of an 
output aorirty (capabilrty) corresponding fo the current 
punt mode, thereby mak.ng the graphrcs engin. p" 0 2 
send prrnt data in accordance with the output ability" If 
tor example, the curr ent print mode is the vector graph - 
ics pr,n: mode, the printer dn.er 203 or the spooler 302 
notifies the grapnics engine 202 of the output ability of 
pnntinq cycles an^ ^o.p^Mp,* . y 

- " i"= ^uirenL print mob» 

however^is the raste- graphics print mode, the printer 
dnver 203 c the spooler 302 notifies th- graphics 
engine 202 of the lacl- of the output »b i*t, * * 
cesand rectangles ~h e graphics enaine ^"th-n'o"! 
outs a pnnt instruction ,n the form suited for th- o -to-f 
ability " ^-'t^- 1 ' 

[0119] if an initialisation request ,s output f-om th- 

5 ^' - nex1 -:.o-nny ;e^uez: is yen e :aiea 



■ -Si"" 6- pj;o: 



i01 2 Vr, t there rs no soooirngrequest »h, pf) nter n 

-^mitiahzed :c, £3 3?:;3). and the t,ow of p:zc .^ 
•^.urn^. to tne graphics engine 202 i- £ "m- = ' - 
soooiing reOL.es! is a»i-: a ji-i iv'trr^ ^ ~ 
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5903 

[0121] Subsequently, trie name is acqu:red from the 
application (step S9G4). In this process^g the applica- 
tion name is acqu red through the g:aphics engine 202 
V;:th tn:s process.ng the name of tne application that 
has generated the initialization request can be acquired 
It is then checked whether these application names 
comcde witn each other (step 3905) in this processing 
it is checked whether the acquired appiicaton name 
coincides with the application names acquired in step 
S903 

[0122] If it is determined that the application names 
cj.ncide with each other, i.e., the print mode is to be 
switched trom the sector graphics print mode to the 
raster graphics p-int mode (VES in step S905), next 
pnnt mode changing processing (step S905) is per- 
formed This print mode changing processing is 
required to de-spool the intermediate code data file into 
a printer control command. This mode is used for sub 
sequent oe-spooiing I ne printer driver 203 generates a 
printer control command in accordance with this print 
mode, following the procedure shown in Fig 4 or 5. 
[0123] In addition the output ability (capability) to be 
notified to the graphics engine 202 is changed from the 
output ability in tne sector graphics print mode to the 
one in the raster graphics print mode. This allows the 
graphics engine 202 to send subsequent print instruc- 
tions in the form suited for the raster graphics prm: 
mode 

[0124] it is assumed that the preregistered application 
can obtain highe: performance tn the raster graphics 
print mode than in the vector graphics print mode, and 
can aiso obtain accurate print results. With tnis process- 
ing, therefore, optimal print data can always be ensured 
and an optimal print mode can be selectee 
[0125] Initialization processing for spooling is tnen 
pedormed ;s:ep 39j7). With this processing, subse- 
quent print processing requests from the graphics 
engine 202 can be spooled. There after, the driver is ini- 
tialized (step £908) and the flow of processing returns 
to the graphics engine 202 Tne processed n th'S m- 
tin izaiio'i is teminat^d 

[0126] If it is :de!e' mn^J in j-t- minatu : p-p„^^sinc 

3901 i and it is cne:ked whether tne request is a job 
st'irt request it :»m the graphics engine 202 (step S909} 
Tc explain a spooling sequence, it is assumed that the 
request is the jot star* r equest ;VE3 tn s:ep 8909;. If it is 
dete? mined th?t tre reauest is the pb s*a' t request, it is 



5912) . i his starts generation of intermediate code data 
required for subsequent de-spooling 

[0128] If it is determined in determination processing 
(step S909) that the request :s not a iob start -equest 
f from the grapnics engine 202 (NO in step S9C9). it is 
checked wnetner the request is a ; ob end request (step 

5913) . Assume tnat it is determined that the request is 
not the iob end request (NO in step 8913) In th s case, 
other processing accompanying each request is per- 
formed (step S919). This includes storing intermediate 
code data as information required for printing in a file, 
supplying information to the graphics engine 202, and 
the like. With this processing, a series of print instruc- 
tions for a gi/en job is processed and intermediate 

:5 code data required for de-SDOOling are seauentiaNy op- 
erated. 

[0129] in this case, there is no need to convert any 
print instruction into the form suited to the print mode or 
form a plurality of print instructions into one command 

oo Tnis is because the graphics engine 202 is notified of 
the output ability (capability) in the initialisation process- 
ing, and hence received print instructions have already 
been in the form suited to the current print mode. 
[01 30] If it is determined in the determination process- 

?5 ing step (step S913) that the request is a job end 
request (YES in step S913), i: is checked whether tnere 
is a spooling request (step SS14). Assume that it is 
determined that there is a spooling request. In this case, 
an intermediate code corresponding to the job end 

v. request is generated and stored in a file (step S915) 
This intermediate code data file is then closed (step 
S916) This series of steps ts processing associated 
with spooling of intermediate code data. 
[01 31 ] High print performance and proper print results 
can oe obtained by automatically selecting the vector 
grapnics print mode o; raster graphics print mode in 
accordance with oreregistration. 

[0132] In this embodiment, the pnnt mode suited to 
each application can be automatically selected by regis- 
terinq the names of applications that can obtain high 
avenage print throughputs or p-ooe: pnnt resu'ts r the 
taste* g-aphios pnnt mode Note thst a pnnt -none may 
p-- d--;ermned norn a combrrintic ' : c*' -n rtpninatio^ 
name and a document type o: a dj-;.ur :i~n: ; y pe alone 
-"■ instead of an application name an ne "or examoe. a 
print mode may be determined more accurately Py recn 
istenng that the raster graphics pnnt mode is selected 
for a document having a graphic partem input by a cpe 
cific application. In this case, in step 8904 in Fid 9 A. 
;nfo:ma:ior indicating whetne- such a graphic partem is 
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conations associated with change of :he print modes, 
including an application name, are acquired in step 
S303 It is toen chec^ec in steo £305 whethei the appli- 
cation is suited to the generalized conditions. The 
remaining steps aie the sane as these in Figs 9.4 and 

[0134] Tne ; un:tion of this emoodiment may oe exe- 
cuted b> the nest compute' 3000 in accordance with an 
e>temal-y installed program. In this case, pieces cf 
information including the orcgram are leaded from a 
sio-age medium such as a CD-ROM, flasn memory, or 
rJ as tne external memo-y 11 or an external storage 
medium through a network fo: e-mail, personal compu- 
te- communications, or tne like into a system including 
an output apparatus ana the host computer 3000, 
thereby allowing the host computer 3000 or the Output 
apparatus to implement the above function. 

[Second Embodiment] 

[0135] Tne second embodiment is implemented by 
tne systems shown in Figs, i and 3 In tnis embodiment, 
a print system having a plurality of functions, eg., the 
overlay funrtion of synthesizing document data with 
form data and the N-up function of reducing N-page 
data and p-nting the data on one page, in addition "to 
the function of priming page by page, will be describee, 
in this pint system, when an application 201, loaded 
into a RAM 2 of a nost computer 3000 to be operated, 
generates a p-.-nt request using a specific function of a 
printer driver 203 or spooler 302, a print mode suited to 
the requested function is selected, and a printer control 
command to be transmitted to a punter 1500 is Gener- 
ated from an intermediate code in the selected print 
mode ; his processing will be described in detail below ; 
witn -efeien:e to the f ow chart of Fig 10 The proce- 
dure m Fig io is used n th:s embodiment in p;ace of the 
one shown in F.gs. 3A and 95 in the first embodiment 
[0136] As shown in Fig io as in the first embodiment, 
it is checked whetner the request .s an initialization 4 
request from a graph cs e^ome 2C2 (steo S-001 
~.LSum*r via 4 an ivt; ; U;z r.rj- f--;:. is always sen* one 

' J lp : ^ o:: =tn- spooling accompan-! — : 



■'l. performed « step Si 00?) 



That 



3anv - P'ocecc=ng as thct ir steps S000 to SO 19 n Fiqc- 
9 A and 3-E is performed |f ,t iZ dotc-mrned that tne 
r eouest is an intiai za:or request from the crannies 
' T - ~ in s - e - -10„1; it :s checked wnetne: 



(r educing anc pr ntmg a plurality of paaes on one pag*> 
the overlay -unction held by the dev ce (the araph.es 
superposition function implemented by sending a sp- 
cai escape sequence :o tne device), cr the i.ke 
[01 38] This pre: egistered specific functon is selected 
for the fol owing reason Depending on a designated 
function, a print mode suited for the function can be 
deternrned. r-or example, with the N-up function of 
printing a large number of pages, the prmt time in the 
• raster graphics print mode can be shorter than that m 
the vector graphics onnt mode In adcition th- overlay 
function is effective only ,n the vector qraohcV ornt 
moae. It is therefore registered in advance that tne vec- 
tor graphics print mode is the default mode, and the^N- 
? up function of printing a larger number pages is to be 
executed in the rastei graph.es print mode. " 
[0139] Subsequently, the function designated b/ th» 
user is acquired (step 31004). In thts processing, nfor" 
matron about print setting explicitly performed by the 
usei is acquired. Tms allows acquisition of the currently 
designated effective specific function It is checked 
whether the specific function acquired in step S1004 
coincides with the one acquired in step S1003 -step 
Si 005). in this processing, it j s checks whether the 
function acquired in step S1004 coincides with the spe- 
cific function acquired *rom the table, in step Si 003 ""as 
a condition for switching tne onnt moae from the ras^r 
graphics print mode to the vector g-acn,cc print mod- 
[0140] If the N-up function of printing a large number 
of pages is designated, since the N-up function is a ore- 
registered specific function, it is determined that the two 
functions coincide with each other That is, it is deter- 
mined that the print mode is to be switched f"~r~^~ 
vector graphics print moae to the ^ster araoh' csprht 
moae. 4s a result, print mode chang ng processing - 3 
performed fs:ep S"005). In this print mod- n.nnin. 
processing (step Si 005), the current print moae is 
switched to the print mode requn ed to de-spool interme- 
diate code data into a printer control command again 
This mode is used for subsequent de-so-dinn 
[01 41 ] m this case as ,, tn, h- st -nr. on t ^ 0 , • 

: " :: a0! ; ;t > ^HpaP:.-;^) to r.;;:.f : to trie yfao'Mcc 

J->nnt mode VYitn tr-s p: ooessr-c; t^- ui-on,-^ --v-r-' 

"02 sends subsequent print instructions in the fc:m 

suited to the ractoi avionics print mode 

[0142] Inths :ace. since .t ,c assumed toor : 35T .v 

g:arh,cs punt moce car cota n n, : ;ner ;. J- 

inan tne g:aon>cs v moo- v :, ;rc^r* 
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[0144] Once a pr in: mode is date; mined in the initiali- 
zation processing subsequent print data will be sent to 
the printer in accordance with the determined mode. 
[0145] In this manner, a print mode such as the vector 
graphics punt mode or the raster graphics onn: mode is : T 
seected by comparing the specific fjnciion designated 
by the user with a preregisterecJ specific function, 
thereby ensuring high print performance and proper 
print results 

!Thirc Embodiment] 

[0146] The third embodiment is implemented by the 
systems snown in rigs. 1 and 3. According to this 
embodiment, when a prim request is output from a 
printer J;u^ 2 3 2- that is iuaaea into a RAM 2 of a host 
computer 3000 to be operated in a print system having 
a plurality of hardware features, a print mode suited to 
the corresponding hardware feature is selected, and a 
printer control command to be transmitted to a printer 2: 
1500 is generated from intermediate code data in the 
selected print mode. Note that the procedure in Fig 1 1 
is used in tne third embodiment in place of tne proce- 
dure in Figs 9A and 9B in the first embodiment 
[0147] As snown in Fig 11, first of all, it is checked ?5 
whether the request is an initialization request from a 
graphics engine 202 (step 31 101) Assume that an ini- 
tialization request is always sent prior to a job star- 
request In this case, if it is determined that the request 
is not an initial zatton request from the graphics engine v: 
202 (NO in step Si 101), other spooling accompanying 
each request is performed (step Si 109). That is, the 
same processing as that in steps S909 to S9 19 in Figs 
9A and 93 is performed. If it is determined that the 
request is an initialization request fiom the graphics 
engine 202 (YES in step Si 101), it is checked whether 
there is the nexl spooling request (step Si 102). If t is 
aeter mired that theie is no next spooling request, the 
punter dnver 203 is initialized (step Si 108) and the flow 
of processing returns to the graphics engine 202 
Assume the* mere :s a spooling request '^FS r vte;: 

[0148] l-i th: :j uHb- a piei egister-d haruwar- cuid<- 

m:iicate: tn e ~ AM capac;t> heid o> :n r o: nte- tne on: ; 
m the primer. 0; *ne like. Tne pier eg:ster ed hardware 
conditio:- i s deter mirod as follows f tor example the 
A AM capacty required 4 or the printer to bitmap a com- 
mand the facte- graphics print mode car. shorten tne 
print time as comoa-ed with the vecto g* acmes rnn: - 
m-.de ir- th s cave am- function :na: demands a A AM 



capacity that can be used to bitmap a command, can be 
acquired. I: is then checked whether this hardware ele- 
ment satisfies tne hardware condition acquired in steo 
S1C3 (step S1105) in this processing it is checked 
whether the acquired hardware element coincides with 
the hardware condition that has been acqurec frcm a 
table as a condition for switching the print mode h the 
pr inter nas only a RAM capacity equal to or smaller than 
the capacity as the preset condition, the hardware ele- 
ment coincides with the condition. Tnat ;s it is deter- 
mined tnat the print mode is to be switched from the 
vector graphics print mode to the raster graphics onnt 
mode. 

[0150] With this processing, print mode changing 
processing is performed (step S"106) In this onnt 
mode changing processing (step Si 105), tne current 
print mode is switched to tne print mode required to de- 
spool the intermediate code data file into a printer son- 
trol command again This print mode is used for subse- 
quent de-spooling. Thereafter, initialization processing 
for spooling is performed (step Si 107) 
[01 51 ] In this case, as in the aforementioned embodi- 
ments, the output ability (capability) to be notified to the 
graphics engine 202 is changed from the output ability 
in the vector graphics print mode to the one in the raster 
graphics print mode As a result, the graphics engine 
202 sends subsequent print instructions in the form 
suited to the raster graphics print mode. 
[0152] In this case, since i: is assumed that the 
acquired hardware element can obtain higher perform- 
ance in the raster graphics print mode than in the vector 
graphics print mode, this processing allows the system 
to always obiain optimal print data and select an optima) 
print mode 

[0153] With this processing, subsequent print 

processing requests from the graphics engine 202 can 
be spooled, "The printer driver 203 is then initialised 
(step Si 108), and the flow of processing returns to the 
grapmcs engine 202. 

[0154] In this manner the vector graphics punt mode 
0: rastei grannies pun: mooe is automatically selectee 
as a print mode in accordance with a ha'dvva-e c m :> 
tio-: tor th- uevk;-.- that uedurmo printing ther-b> -iur 

[r ou'th Embodiment] 

[0155] According to tne fourth embodiment A'hen a 
onnt recuest is cutout from a printer o-i/e: 2Z~ that r 
loaned into a RAM 2 of a hoot computer ?0j0 to oe 
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e>ecuted in place steo S903 ir Figs 9A anj 93. That 
is. a pr nt moae determination conditon is acquired 
f'om the pr.nter driver 203 to determine a suitable print 
mode (step S-201). That is a condition for cbtamma a 
suitaoie print moae is provided by tie or.nter or printer 
drive- 203 arc the print mode :s switched uno-r th^ 
cond -non As in the first emoodiment, th,s condition may 
be set to select a pr,nt moae in accordance with an 
application More specifically, the name ot an applica- 
tion for which the print mode should be chanced is reg- 
istered in advance, and this nam- is to cneck in 
step b935 whethei the acau.red name comcd-s with 
the condition Odiously, the condition acquired ,n st-p 
Sl20t l5 not limited to tne name of an aopficaton For 
example, as m the third embodiment, a hardware fea- 
ture, and more specifically the memory capacity of t^ 
pr^ntei or tne like, may be acquired 

[0157] By acqui mg a determination concnt.cn from th* 
printer driver 203 that is dependent on the feature of 
each device, tne vector graphics print mode and r^t,r 
y.aphics print mode are autornatica.lv switched without 
a disoatcher 301 or spooler 302 itself having the deter- 
mination condition This allows the system, to onsur* 
high print performance or proper print results In addi- 
tion, a hardware element of the device may stored in 
the pnnter driver 203 that is dependent on the feature of 
each device so as to acquire the hardware element from 
the pnnter driver 202 as well, in tnis case, if a hardware 
feature is set as a conaition for selecting a print mod- 
any hardware element need not be acquired from th* 
device This can prevent a decrease in processing 
speed due to communication with the device 

[Fifth Embodiment] 

[0158] The fiftn embodiment is nipo m . n .„ h 
print system shown h F,g 3. Figs 13A and 1-;B -xolain 
an outline ot the fifth embodiment of the p^-rr men- 
tion rigs *4A and i4E are flow charts sh jw.nc a ore- 
ceau-e executed by a dispatcher 30^ and a cp^oler 30? 4 
In this flow chart. "cond tiorV m steps ^ ;?;0c a^o ~ 
'" : ri ? : - ~- ;s a esc* ibe:t in mor~ n~t~ii 
[0159] embodiment, wil! be' j-,;.- : ■ r ...... 

:'^ ,AWtr ' : :ha:-:.":;ir'is ■ f - : 

[0160] emboor-nen: ■ :■ b- b-o m; • 

: :nc ' zrnl -S^r -n Fa 2 wNch is -omp: tn~ 
prin; - r nnri trc h ^ computer and tne system ,r Fc 2, 
wh.cn temporarily specs print aata from an a F on cation 
m tne foim of inter med ate code dat~ "an b- jn 
to- -mb >:i m-m ,t b aosm^d t^at a--- : .v ml^T- * ' -* 



application. 

[0161] First of all, it i s checked whether the request <s 
an initialization request from a graohics eno^n- w 
[step S1401) Assume that an initialization request is 
always sent prior to a job start request 
[01 62] If it i S determined that the recuest is an initiali- 
zation request from the graphics encine 202 (YES in 
step S14C1), an aopl-cation name preregistered and 
listed on a table or the nke ,s acquired (step Si 40?) 
i his name corresponds tc a aetermination condition for 
the generation of intermediate code data (steo Si 30?) 
Whether to generate intermediate code data is deter- 
mined afterward on the basis of this name Assure that 
the generation of intermediate code data is default oper- 
- ation. If ,t is expected that a high averaae orint th—j^. 
put or proper print result can oe obtained when a prints 
control command is directly issued without Generating 
any intermediate cooe data the default "setting , s 
cnanged to a printer control command qeneratinn 
^ .Method uf generating no intermediate cooe data Obvf 
ously, tne same procedure as described above can be 
applied even if tne default ooeration i s to general no 
intermediate code data. 

[01 63] Subsequently, an application name is acquired 
^ rrom the application (step 31403) In this processing an 
application name ;s acquired through the graphics 
engine 202. Wrth this processing, the name of the appli- 
cation tnat nas output the initialization requ-st can b- 
acquired it is then checked whether the two application 
names coincide with eacn ether (step Si 404) In th>s 
process.ng, it fS checked whether tne acau.red applica- 
tion name coincides with the apolication name that has 
been acquired in step Si-in? fr^^ - 

^ ' " w ' ' 1 Ll iCWi e do Zl ^^Jl rui- 

tOn for switching the print mode 

[0164] If it i S determined that these names coinnd* 
with each other (YES ,n step S1404). i t ,s H^r m in a H 
that no intermediate code data is to be aenerat^n 
punter control command generatma proc^sing As a 
result, printer control command generating method 
changing processing is performed 'step Sl40S< in 

_ - J ' n ^ d - J-.i-ratirg melnod c^angim: 

bte P ^- ; J6;\ arte' this riitia-izatior: 
— bag setting y, the ime b-rfunried. whi;,f 

t° 165 J f; * ^ l^^^^^o nan.es a, -v, 
coincide A:tn each otner (TJC ,n step 5^404) , e mt-- 
-lediate code data z to be generated ,n pnnter controi 
commanc geneiatmy pr reccing, ,nft;al;zaticn proc — 
'ig *or scooimg : r performed (steo S1405: vV.-tr tn- 
processing. suDseouent ounf o:ocescir.s ie-j-r t r -.^Z, 
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request iron the graphics engine 2C2 (steo S140S) To 
e>olan a spooling secuence, i: is assume that the 
request is ape start request ( V ES in step S140S; I: it is 
determined that the -eouest is a job start reouest. t is 
checked whether there is a spoohnc request rntep 
3' 409) In this case, it it is determined in ceter m. nation 
processing (step Si 404; that toe application name does 
not coincide win the condition to; changing tne printer 
control command generating method in initialization 
processing i e , intermediate coce cata is to oe gener- 
ated in printer cjntio command generating processing 
it is dete- mined that a spooling request is generated. 
[0167] In this case, a file for temporary storing gener- 
ated intermediate code data is cpenec in the ectema! 
memory 1 1 on a host computer 3000 (step Sl4"0). An 
intermediate code corresponding to the job start 
request is generated and stored in the file (step S 1 41 1 ) 
Witn th:s processing, generaton of intermediate code 
aata required for subsequent de-spooimg is started. 
[0)65] if it is determined in determination processing 
(step Si 404) tnat the application name coincides with 
the condition for changing the printer control command 
generating method in initialization processing, i e., no 
intermediate code data is to be generated in printer con- 
tro' command generating processing, it is determined in 
determination processing (step S -409) that no spooling 
reauest :s generated (NO in step Si 409) As a result, 
the pnnter driver performs job start processing (step 
S 1413) to directly issue a onnter control command with- 
out generating any intermediate code data. 
[0169] If it is determined in determination processing 
(step Si 403) that the request is not a job start request 
from the graphics engine 202 (NO m step 31403), it is 
checked whether the request is a job end .equest fsrep 
3141;) Assume that the request is not a job end 
request In this case, other processing accompanying 
eacn reouest is penc-med (step 31413). This process- 
ing includes storing information required foi printing in 
an -ntermeaiate code data file, supo.ymg information to 
the grannies engine 202 y the like Win :h:c orocess- 

f017C] - . o- rvr^-j -. je:,- ;,,..rc 

0'2 3 m step 31413;, 1 is checked whether the-e 'S a 
spool rig ; eouest 'step 31414) as m tne case whe-ein 
tne loo start reouest :c gen era* ed m thi: case ac wel! r 
it is oe-e-mined m dete:minaton processing 'ster 
^. i 4 04 ; tnat the a; oh cat on name ooes n; 



incoe win 



[0171] Similarly, ;f it is determined in determination 
processing (step Si 404) that the apolication name coin- 
cides win the condition fcr changing the pnnter control 
command generating metnod in initialization process- 
ing, i.e., no inter mediate coae aata is to oe generated in 
pnnter contro command generating processing it is 
■determined m determination processing istep Si 41 4) 
that no spooling reouest is generated As a result the 
printer driver 203 performs job end processing (steo 
31417) as end processing tc be performed uoon 
dnectly issuing a printer contro! command wlhout oen- 
etating any inter mediate code data. 
[0172] This series of steps is processing associated 
with spooling of intermediate code data 
[0173] In tnis manner, the method of generating a 
printer control command by performing de-spooling 
after generating intermediate code data or the method 
of generating a pnnter contro: command without gener- 
ating any intermediate code data is anrnmati-aiiy 
selected in initialisation processing in accordance with 
the preregistered aophcation name, thereby ensuring 
high print performance and proper print results 
[0174] The function of th s embodiment may be imple- 
mented by the host computer 3000 using an externally 
installed prog-am In this case, pieces of information 
including the program are loaded from a storage 
medium such as a CD-ROM, flash memory, or FD as 
the external memory 1 1 or an external storage medium 
through a network for e-mail, personal computer com- 
munications, or the like into a system including an out- 
put apparatus and the host computer 3000, thereby 
providing the above function for tne host computer 3000 
or the output apparatus The present invention can be 
applied to such a case 



[0175] According to the sixth embodiment, when a 
printer driver 203 that is loaded into a RAM 2 of a host 

computer 2001) to oe operated in a primer navmu, a oiu- 
:ahty :r o-nt functo-o generates o: mt ••oj.-y to- 
printing using a soecric function neld o> tn~ -iter 

gene; at ng metnoo suited to tne p-im p-ocetsmj ;s 
oete: mines fi ;rv tne specrc: function tnereOv acquiring 
the optimal poner contiol command ueneiatina 
method 

[0176] Simia* tc the fiftn embooiment too emoodi 
ment is oases on tne pi emise tnat botn the ;_>• mt s> stem 
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embodiment. 

[0178] referring to Ftg 15, frst of all, it is checked 
whether the request is an initialization request from a 
sracnics engine 202 (step Si 501). Assume that ar im- 
ha-ation request is a'ways sent pncr to a job start 
r ^\.est it it is determined that the request is an initiali- 
cai-n^equest from the graphics engine 202 (VE3 in 
step 31 501 j, a preregistered specific function is 
ecq.-ed (step S1502). This specific function indicates 
the overlay function held by the device [the graphics 
supposition function implementeo by sending a spe- 
cial escape sequence to the device), or the like. Assume 
Trsat tne ' e ts a condition stating that the overlay function 
is no* effective for the printer contfo! command generat- 
rieihoc: of generating intermediate code data and 
o-lommg de-spooling on the basts of the intermediate 
-ode oa;a n this case, the overlay function is registered 
m ad/ance as a function fo- wnich no intermediate code 
data ts to be generated. 

[0179] Subsecuently, a function used for printing is 
ac ^' eJ <- ie P 5ibC3). In this processing, information 
aoout p-int setting explicitly periormed by the user is 
acqu;-ed With this orocessing, the currently set eiec- 
tive specific function can be acquired It is then cnecked 
whether these specific functions coincide with c ach 
other (step Si 504) More specifically, it is checked 
whether tne acquired specific function coincides with 
the specific function that has been acquired from a table 
as a condition for switching the print mode. 
[0130] If the overlay function is designed, it is deter- ; 
rmnea that the two functions coincide with each other 
and it ts determined that the method of dir ectiy issuing-a 
printer control command without generating any inter- 
meddle code data is selected As a result, printer con- 
trol command generating method changing processing 
'step 31505} is performed. In this punter control com- 
mano generating method changing processing, after 
tn.s ;nit;ai;-aTicn sequence, flag setting or tne like is p^r- 
famed which , s used ;or determining a sooohna 
request (steps 31409 and 81414). " 4 . 

[01S1 J ,n cheskmg whethe- the function acqured in 
: " : ' :[ ' -"'''ii-ides witn the s^ech;: 'umhicri that ha. 



tne con- 



m^oe 



' \[' " : K> tne ncvT spooling - performed (step 
; " 5: - v " ,tn :hl = P-ococsmg. subsequen; pnrt 
"" :> ' ; - c n ? '*^ J ^ts from the graph.cs engine 202 can 
- J: ; £ t n en initialed (step 
■-h r»tu-ns to the craon- 



:o.ed Aonnte' 
' 1 anl tr~ f ow ■ 
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selected in initialization p-ocessma ,n accordance wvh 
the pre-egistered specific function information th»r*by 
ensuring high onnt oerformance and proper D mt 
results 

[Seventh Embodiment] 

[01 S3] According to the seventh embodiment, wh-n a 
print request is output from a printer driver 203 that is 
loaded into a RAM 2 of a host computer 3000 to be 
operated, and a printer control command generating 
method suited to the print processing ,s to be deter- 
mined, a condition for determininq the printer control 
command generating method is acquired from th° 
: punter driver 203 that is dependent on a printer feature 
A pnntei connoi command generating method is di- 
mmed in accordance with this acquired condition, and a 
printer control command to be transmitted to a print-r 
1 500 is generated by this print control command. 
[01 84] Similar io the aforementioned embodiments 
this embodiment is based on the premise that both the 
print system ,n Fig. 2. wh,ch ,s comprised of the print-r 
and the host computer, and the system in Fig 3 which 
temporarily spools print data from an application ,n the 
form of intermediate code data, can be used In this 
embodiment, it is assumed that when printing is to be 
performed by using the latter system, functions oth-r 
than those of an application or printer driver can b- 
used, but a deterioration in performance or improper 
printing may occur under rare conditions. 
[0185] In this embodiment, the procedure snown ,n 
ng. 16 is executed in place of step 1402 in Fig 14A 
More soecifically, when a suitable printer control com- 
mand generating method is to be determined a'condi'- 
tion tor determining a printer contiol command 
generating methodjs acquired from the printer driv-r 
203 (step SI 501) i his operation indicates that a condi- 
tion for obtaining a suitable punter control command 
generating method is supplied from the printer crpnnt-r 
driver 203, and tne ormter control command aen-ratino 
metrio-s are switches .n accordance with the'condmo-f 
Acsume that an application name is usec ^ ; n ._ - y^.,. 
" Jn - d;lJ the Scaler, name used & t b~ condmir; 



io check m s*^r 



> -' ' ' N - acquired conomon is js-;i 
:ep ^-404 whether the application r.ar,^ 
comc.oes with the conoit.on As is odious, the condition 
acquired in step S1S01 is not limited to ar aspiration 
name, anc may oe a function tc be used for onntma or 
the like 



[01 86] Sy acou: 



ring a deter mmatton condition vor 
that is dependent o^ ^ach 9^.-1 — 
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results 

[Eighth Embodiment] 

[0187] Fig 18 is a flow chart show.ng a procedure o r 
generating a printer control command in this embodi- 
ment. First of all a print instruction received horn a 
graphics engine 202 is converted into intermediate code 
data, and the data is stored m a file At the same t:me 
with this processing, a spooler 302 checks whether the 
print instruction contains a special print instruction obs- 
ignation ;e g , a special raster operation;, and sto:esthe 
determination result in a RAM 2 or external memory 1 1 
(step Si 801). When the print instruction from the graph- 
ics engine 202 is complete a print mooe is determined 
on the basis of the result stored in the p.evous siep 
The printer driver then generates a printer control com- 
mand from the temporarily stored intermediate code 
data through the print instruction generated by the 
graphics engine 20? (ntep Si 802) 

[0183] A ma>imum o: 256 types of raster operations 
are supported by Windows 95 A taster operation is a 
logical arithmetic operation designated in various 
objects and performed between pixels With this opera- 
tion, for example, an image to be finally drawn wnen 
operation such as destination control or brushing is per- 
formed for source data can be obtained by logical oper- 
ation. In this embodiment, it is assumed that not all the 
raster operations can be guaranteed by the vector 
graphics print mode.. 

[0189] More specifically, in the vector graphics print 
mode, a raster operation is e> Dressed by a punter con- 
trol command as a print logic setting instruction How- 
ever, such instructions corresponding to ail the raster 
operations that can be used on the Windows 95 are not 
prepared. 

[0190] In contrast to this in the raster graphics print 
mode, all the raster operations can be supported and a 
print image can oe generated while proper logic printing 
is performed. This allows the system to always obtain 
proper punt result: 

[0191] rig ' - ;/r v.'i to::, processing in moredetari 
The following Pes : r ipti on is paned :.n tn- remise that 
spool ng is ; - i >ad 

[0192] A pnrt ,r S V uct on is resen-d rom an ao;a na- 
tion tnrougr the graphics engine 202 (step. C1901 ). and 
it is cnecked whotner this print instruction is a iod start 
reouest 'step Si 9:12} 

[0193] If i* ic determined tha* the instruction :s a oh 
start request ( V ES in step 31992) a file for temoor an! \ 
stains. \r,*~- meoia*e :o;i- data is sr eaten m tne externa 



graphics print mode (step Si 904). Assume that the vec- 
tor graphics print mode is the default print mode. The 
flow returns from step S1904 to step 31901 aga:n to 
receive a print instruction from the graphics engine 202 
[0195] If tt is determined in step St 932 tnat the 
instruction is not a jcb start request (NO \r step Si 992), 
it is checked whethe- the instruction is a ioo end request 
(step Si 905). 

[0195] If it is determined in step B1905 that tne orint 
instruction from the graphics engine 202 is not a job end 
request (NO in step Si 905), it is checked whether spe- 
cial print processing is designated in the print instruction 
(step Si 907). If it is determined that a special print proc- 
ess is aetermmed (YES in step Si 907), the flag value 
indicating the print mode is updated to the value indicat- 
ing the raster graphics print mode (step S1903) 
[0197] Note that in this embodiment, when even one 
special print process is designated in a print job, the 
raster graphics print mode is selected After step Si 90S 
is executed or when it is determined in step S1907 that 
no special print process is designated (NO in step 
Si 907), the flow advances to step Si 909 to convert the 
print instruction into intermediate code data (step 
Si 909) The intermediate code data after the conver- 
sion is written in a temporary file (step S1910) 
[0193] After this processing, the flow returns to step 
Si 901 to receive a print instruction from the graphics 
engine 202. This series of steps 31901 to S1 910 is con- 
tinued until a job end request is received fr om the graph- 
ics engine 202. 

[0199] If it is determined in step Si 905 that the 
instruction is a job end request, intermediate code data 
corresponding to the job end request is generated and 
stored in a temporary file, and the file is closed (step 
S1905). The fiow of processing advances to the gener- 
ation of a printer control command. 
[0200] As shown in Fig. 20, in the steps of generating 
a print control command and designating a print mode, 
tre intermediate code Cata file is opened (step S2001), 
and the data are sequentially read ou* m units o* print 
instructions -'step S20G?.! ~s described aoov'e -p t 
snjws the contents of tne intermediate sooe data file 
T ie hrst induction ■ ead cut from this hie :s a '10b >ta * 
mst: usuon' . .t is men chec^ec whethei :ne mstiuction is 
a '10c end instructor:-" .:tep S2COS). ii ;t s cete: mines 
tnat the instruction :s not a job end irst'jeton (NO m 
step S2003). it is checked whether the instruct on is a 
joo star t instruction (stop 82005) If it is determined that 
me ms ruction is a job start instruction CVES m step 
S2005\ a specif c orint mode in -which a pu-'te- soars 
cooe to be transmitted to th~ p- 1— * -soo - — — 
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instruction is net a job start instruction (NO n step 
S20C5), the flow advances from step S2005 :o step 
320C7 In step S2007, a printer cont'd command that is 
generated from the intermediate code data and tranc- 
m tted to the ormter 1500 is generated and output in 
ac:orcance w.th the print mode. In this case th~ inter- 
mediate code da:a is converted into the printer control 
:ommand Through the graphics engine 202. 
[0202] The processing from step S20C2 to step S2007 
is repeated until a joo end instruction is read out. 
[0203] If t is determined in steo S2C03 that the read- 
out print instruction is a job e-d instruction (YES in st-p 
S2003). the intermediate code data file is closed and 
deleted, and the area on the RAM 2 in wh.cn the above 
hag value is stored is released 

[0204] According to this embodiment described 
aoove, tne vector graphics print mode is the default prim 
mode and the raster graphics print mode ,s automati- 
cally selected when a special print instruction is gener- 
ated Therefore, a printer control command tnat can 
e.isire relatively high print performance and a proper 
print result can be automatically generated. 

[Ninth Embodiment] 

[0205] When a request to print a plurality of pages is 
output to a printer driver that is loaded into a RAM ? c f 
a nost computer 3000 to be operated, the step of obtain- 
in: a print mode suited to print processing and the step 
of generating a printer contro- command from an int^r- - 
mediate code in the print mode obtained m the step of 
obtaining the print mode in the eighth embodiment may 
be applied tc each print page, thus imo-oving the 
embodiment. 

[0206] F.gs 21 and 22 show processing a- an - 
imorovement of the processing in the eightn embodi- 
ment The same reference numerals in the f ow charts 
^ "OS 21 and 22 aenote toe same processing as in 
Figs 19 and 20 

[0207] Steps S21G1 and S2104 ,n rig 21 ar* 4 
imorovements of the embodiment of the eightn embodi- 

^:e:j !•• plri^ of th~ p-ocesoiny in Si 934 and 

— between, Meps Ol arid 2 1907 jr mc 1- 
[020G1 • . .... . 

- — yj ■ ^~ss:og in step 

— - '-routed in place of the processing ir 3-p 
i 2 --' ,n r "3 20. ana the orococcmg in steps 022:2 to 
:0: 05 is additionally executed after step 32007 m Fic 
23 Onl> improvements in the process no m the eighm 
■->m:.odiment w,!' be ,> , n A V' r 

•'•■ ! "- h< ' '-: hi and 



(step Si 903). 

[0210] Subsequently, an area for storing print moo- 
information fcr each page in the table format in Fig 23 
■s ensured or the RAM 2. in addition, a variable n ,nai- 

- eating a page number is ensured on the RAM 2 Th* 
variable n is then initialized intc 1 and tne print mod- 
information corresponding to the page number 1 ,s ini- 
tialised into a value indicating the vector graces print 
mode (step £2101). Assume that an area for storing 

- print mode information for the nth page is added to th- 
end portion o; the table area shown m Fig 23 with an 
increase in the number of print pages 

[0211] t n the eighth embodiment, if it is determined in 
step SI 905 that the instruction is not a job end request 
? it is immediately checked whether special p, ,nt pr ocess- 
ing is designated, in contrast to tois in this embodiment 
ft «s checked oefore this step whether a page break 
request is generated (step S2102, If the page br*ak 

n?^l! S d ;:' 9nated ^ ES ,n ste P S2102), the variable 
n indicating the paytr number and ensured on the RAM 
2 in step £2102 is incremented by one In addition an 
area for storing print mode information corresponding to 
the new page is added to the end portion of the table in 
Fig. 23 (step 32103). The print mode information corr- 
> soonding io the new print page is initialized with the 
value indicating the vector graphics print mode 'step 

[0212] If it - determined in step S2102 that no oag^ 
creak request is designated (NO in step S2102) it "is 
cnecked whether the print instruction from the graphics 
engine 202 designates special print processing (steo 
-1907) If ,t I3 determined that special print proc^ssina 
is designated ( YES in step 3: 907), the print mod^ m'~- 
mation corresponding to tne nth page is upcast o th* 
value indicating the raster graphics onnt mod- .'st«p 
S2104). If It is determined that special onnt orocessing 
is not designated (NO in step Si 907). the flag informa- 
tion corresponding to the nth page is not updated and 
the onnt instruction is converted into an intermedial 
coje. The intermediate code data is ther written m th- 
h e (steos S-'rOf arc Si ^(•■;. 

[0213] ,V,tn t*i» processing in Fig 21, ^ print m-cxie is 
' '* ro; ~ ach - rr; ' In 3, ;r;;;.-.;., M - r ~ rj 22 ' • 

■i ::-..-*vm n^t f 
mte: medi ate 
( t OS in ste; 

numb-;. ,3 -nsLjtvd on the P.AM 2, and theOr^b'i- 
inmal^ed to n = 1 ( - t oo £2231; A: the oarr-- t m--- 'n, 
onnt mod- cor,e.-oo n ^ng tc- the fj tst pace obtaned r,] 
tne D:o;essing ,r, na 21 is s^-t^d ■ o 2 i- 
[0214] In this mode a p-mte: Vo"fT---->,^ 



rci'U UUt Jl jm tfl- 

>2jC£; the v'a.iaole n indicating a paae 
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one (step 32203), and the print mode is switcned 
(S2205) only when the print mode that has been 
seected differs from the print mode corresponding to 
the nth page whicn is obtained in the processing in -ig 
21 [YES in step S2204) 

[0215] With the piocessing shown in Fig 22 in this 
embodiment, a pioper print mode is set for each print 
page by minimum necessary switching processing 
Assume that in the print processing for ; ive pages, prin: 
nodes for tne respective pages are obtained such that 
tne raster graphics print made is set for tne first and sec- 
ond pages, and the vector graphics print mode is set for 
tne third and subsequent pages, as sho//n in Fig 23. In 
tnis case, a print moae is actually designated and 
changed two times, i.e., immediately after reception of a 
page break instruction immediate;/ before the fust paye 
and after the second page. 

[10th Embodiment] 

[0216] Assume that in the 10th embodiment, a printer 
driver that is loaded into a RAM 2 of a host computer 
3000 to be operated and a printer 1500 have the func- 
tion (Nl-page printing) of reducing a plurality of print 
pages (iogic pages) ana printing the pages upon laying 
out them on one page (physical page) (Fig. 24). In this 
case, an improvement can be made such that a print 
mode suited to print processing m the ninth embodi- 
ment is selected for each logic page first, and then a 
suitable print mode is selected for each physical page. 
[0217] Assume that a tour-page printing mode (four 
logic pages are laid out on one physical page to be 
printed) is designated by an application that is loaded 
into the RAM 2 of the host computer 3000 to be oper- 
ated, and a print instruction for eight pages is issued to 
the pnntei driver (Fig 24). In this case, in this embodi- 
ment, after the processing in step ? 1 906 in Fig 21 , print 
mode information for each physica! page shown on the 
right side o< Fig 24, is generated in the RAM 2 of the 
basis of print mode information for each of the eight 
logic paces 'Step 32 50 1 in F-.g 25 

[021S] I" tne ca,>e snpwn ir Fig 24 since the raster 
d'apn. :. p'.nt n;.. ;• • : ; j- only trie first and Second 
i:.gic paue : : the i aster yaphiss punt mode is deter- 
mined for tr e f \ s + physica! page an^ me sector graph- 
ics pm: -v ^ -s deter m-red fo- tne second pmsica 
page 

[0219] Tne printer control command generation stop 
in Fig 22 follows these piocess.es Tne piocessing in 
tnis ste;: is basically tne same a; that in tne ninth 



Tnis prevents a plurality of print modes from oeng des- 
ignated for a smg'e physical page at once, and allows Nl- 
page pr nting ,n an optima 1 pnnt mode 

z [11th Embodiment] 

[0221 ] Assume that in the 1 1 th embodiment, a printer 
1 50C has a double-sided print function, and a maximum 
of two oages having undergone single-sided printing 
r: can be pooled at once insde the printer to improve tne 
performance of double-sided printing. In this case, an 
improvement can be made such that the step of obtain- 
ing a pr.nt mode suited to print processing described in 
the above embodiment and the step of generating a 
.'f printer control command from an intermediate code in 
trie obtained pr int mode are applied in consideration of 
the conveying order of paper sheets in the printer 1 500. 
[0222] Fig. 23 shows how paper sheets are conveyed 
in the printer 1500 when double-sided printing is exe- 
cc Cuted. When me printer i 500 actually receives four con- 
tinuous page data, the printer prints the fourth page 
first, and then pools it in a printer double-sided unit (steo 
1 in -ig. 23). Subsequently, the printer 1500 prints the 
second page and pools it in the double-sided unit like 
25 the fourth page (step 2 in Fig 28) 

[0223] The paper sheet having the second page 
prmted :s fed from the double-siced unit to print the first 
page, and the resultant paper sheet is discharged fac- 
ing down onto the paper discharge tray (steo 3 in Fig. 
30 23). Thereafter, the paper sheet having the four page 
printed is fed from the double-sided unit to print tne third 
page, and the resultant paper sheet is discharged fac- 
ing down on the paper discharge tray in the same man- 
ner as described above (step 4 in Fig 29). 
t^ [0224] Assume that a request to perform oouble-sided 
printing of K)u r pages is output from an application that 
is loaded into a RAM 2 of a host computer 3000 to be 
operated. In this case, according to tnis embodiment, 
after the processing in step Si 905 in Fig 21 in the ninth 
4 c embodiment is complete, the total number of paaes is 
che:keo from punt mode information fo- every fou' 
pages, snswn or tne ieft side o* Fig 29 and tne print 
mode information on tne ieft side of rig 29 i^ so'test in 
ti e actual punting pide- of pages, tne s.-P, obtaining th~ 
tar/e shown in t^e midd : e o* Fio 29 'ster. 2?: 90" in 

[0225] if tne pr nt modes are frequently sw;tcned the 
performance of the printer 1 500 oeteuo*atec. The 
number of times of print mode switchinc is therefore 
taken mo consideration, in tnis embodiment tne punt 
modes a r e swtcned o-'v wh«n -w- m-;- 
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of Fig 29 is selectee' in conside-ation cf the abo/e con- 
dition. That is, the actual page numbers in the middle 
taoie in Fig 29 are renumbered ana all the print modes 
that are designed in the orcer of tne raster graohics print 
mode, the sector graphics print mooe, the "raster graph- 
ics pnnt mode and tne vecto* graphics prnt mode iron 
the frst page lactuaily the fourth page; are changed to 
the raster graphics print mode 

[12th Embodiment] 

[0227] Fig si shows a memory map m a state 
wherein a printer driver to which the present invention is 
applied is loaded into the RAM cf the host computer to 
oe executed, in a host computer 3000 (Fig. 1), a BIOS, 
OS, application, and printer driver to which a method cf 
optimizing printer control command generating process- 
ing according to the present invention is applied ar* 
operated by a CPU 1 . The BIOS is written in a program 
ROM 3b, and the OS is written in a hard disk (to be 
rercnedto as an HD) as an external memor y 11. When 
the power supply for the host computer 3000 is turned 
on, an OS 36 is loaded from the HD 1 1 into a RAM 2 oy 
the IPL (Initial Program Loading) function in the BIOS 
program and operates 

[0228] The printer driver can actually operate when an 
application 32 that operates under the control of the OS 
on the host comouter 3000 starts print processing ,n 
accordance with an instruction from the user or the like, 
and more specifically, when a printer driver 35 is read 
out from a medium such as the external memory 1 1 "on 
whicn the printer driver 35 is recorded, and loaaed into 
the RAM 2 under the control of th^ O^ 3-, p n ^ a BIOS 
37. 

[0229] in this embodiment, since tne printer driver : 
ensures one memor y area like the one shown in Fic 
32A in tne RAM 2 of the hos' computer 3000 to store an 
area, as rectangular information, which is drawn w:thm 
a band area. In the four storage areas shown in Fic 
32A the horizontal and vertical coordinate vaiuesoMhe 4 
upper left corner and lower right corner of a restanaie 
:i'e storeu n relative coordinate /aloes in units of inte- 

tM^ uppe; -'t corner J , ^ lcin ^ , vJ 
nu tne enii e Cand a> ea bemc set as an o ian (0 

[0230] T,.. a: „,.., ;;£i:: ,j ;;; ,: J ,,- a , 0: : !Sjp;:a: „ ... 

'enlarged) such mat eve* v : me t^e punter m — 
r e:e^oc a print instruction f:om the application 32, an 
area designated as a print ores :s contained r --.-w, 
print instruction. 

[0231] This embodiment uses me means to: cefmn:i 
a band area depending on hn w a 'ectannula: >~ 



(to be refe-red tc as scan lines) each nav.ng a heicht cf 
one pixel is usee. 

[0232] Fig. 33 shows how an area .s divides Refer- 
ence numera: 51 denotes a page area, and 52. a oand 
area. With this dividing operation the printer driver 35 
generates printer control commands in umts of scan 
lines. 

[0233] As described above, the method of dividing an 
area into band areas in units of scan lines is applied to 
^" this embodiment. However, :he same effect as that of 
the present invention can be obtainec by applying 
another dividing method for example, a method of 
dividing an area into rectangular areas smaller than 
band areas, to the embodiment 

[0234] Fig. 34 shows the details of the procedure exe- 
cuted m this embodiment to which the present invention 
is applied. Tne same reference numerals in Fig. 34 
denote the same steps as in Fig. 17 Since the proce- 
dure in Fig. 17 has been described in association with 
the pror art, 0 rcpsMive description of the steps 
denoted by the same reference numerals will be omit- 
ted Fig. 35 is a flow chart showing the details of the 
processing in step S3403 in Fig. 34 
[0235] The manner in which areas, in band areas, 
which have undergone printing are stored will be 
described first with reference to Fig 34 In step S1 702, 
a print instruction received from the application 32 that 
is loaded into the RAM 2 of the host computer 3000 t 0 
oe operated is checked (step S1702). If ,t ,s determined 
that the instruction indicates a print start (YES m step 
Si 702), a band memory is acquired/initialized ('step 
Si 703). Tnen, a memory area for holding rectangular 
information is ensured in the RAM 2 in the form shown 
in Fig. 32A, and all pieces o< information are initialised 
to V (step S3401) 

[0236] Tnis rectangular information is upcated 
(enlarged) such that when the printer driver rec-iv^s a 
print request from the app:,cation, rasterizes mnVimage 
in accordance with the print request, and stores the 
resultant data in the band memory (step Si 735) the 
entire pnnt image raste- zed m acco- dance witn :rv- 
:->'irn request :s contained in a rectangle istep S?402:~ 
j vVne ' 1 a :J[ ^ : ' — i-om the application with re^p- < 

ot-p , /.jo;, a primer control command cor ■ escoodn;; 
tc the sand area is generated .step 33403 » f,rst and 
then all the pieces of rectangular .rfomvaiion are m:t,=i 
-cd to "0" (step S2404). Note that a memor y a^a for 
storing the above rectangular m-ormation is -eieas^o m 
tne RAM 2 (step 32405) at tne end o : p-intmo ' vr- ... 
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expressed in tne fern of (horizontal coordinate va.ue 
vesical coordinate value) Referring to Fig 22A, tne val- 
ues of tne pieces of rectangular information are 
expressed by relative coordinate vaiues from the origin 
as in the above case rn the form o> 'left, top right bot- 
tom) 

(1) line print request . start point (0, 0), end pom: 

(3,3) 

(2) point print lequest ... coordinates (2, 2) 

(3) oitmap punt request ... start point (0, 0), width of 
30C , heignt of 1 00 

[023S] Upon reception of print request (1), the printer 
driver updates rectangular information to ((0, 0), (3, 3)) 
Upon reception of print instruction (2), tne punier unver 
performs print processing. However, since print coordi- 
nates ar e present in tne rectangular information that nas 
aireaay been stored, the rectangjla- information is not 
updated. Upon reception of print request (3), the printer 
driver updates the print information to (f0, 0), (300 
1 00)) because the print area is larger than an area con- 
taining the rectangular area. When the printer driver 
receives the above series of print requests, ((0, 0), (300. 
100)) is stored as rectangular information 
[0239] The processing in step S3403 in Fig. 34 wil! be 
described next with reference to Fig. 35 The manner in 
which the rectangular information stored in the RAM 2 is 
used to generate a printer contiol command and the 
processing is optimized will be described in particular. 
[0240] A band area as part of a page image is divided 
in units of scan lines, and the areas are sequentially 
extracted (step S3501). In this embod.ment, the scan 
lines are extracted from the upper portion of the band 
area 52 in the order shown in Fig. 33. It is then checked 
whether a given scan line crosses stored rectanouiar 
information (step S3502) If it is determined that they 
cross eacn other (YES in step S3502), a printer control 
command corresponding to this scan line is generated 
(step S3503) 

[0241 ] if it -s dete: mined in step 33502 that tne> oc not 

enjn otn- ;NO u step S35G2;. or afte* step 
S:503. the flow duvauues to s'eo ?35j£ to check 

repea*eo unnl it is aete: mined in step C3 5j4 that all tne 
scan -nos arc- omaced 

[0242] With regard to step S3 53 3 n true embodiment 
the-e is oniy tne description ' a printer cont'd command 
CO' responding to this scan line is gene:a*ed" M. how- 



gieen, and blue into colors (to be referred to as C, M. Y 
and < vaiues) expressed by density components such 
as cyan, magenta, and yeliow, and data compression 
processing. However, the present indention is not lim- 
ited to them. 

[0244] According to this embodiment to which the 
present invention is applied, since orinter control com- 
mand generation corresponding to non-printed areas in 
each banc area can be reduced or eliminated, the 
processing time can be shortened. In addition, the size 
of print data to be generated by the or inter onver can be 
reduced. 

[0245] If the present invention is apphed to a case 
wherein the conventional printer driver checks all the 
processing target areas in a band memory one by one 
to omit punter control command generation correspond- 
ing to non-printed areas in each band area, processing 
that is irrelevant to printing can be omitted more effi- 
ciently. This can optimize the punter driver processing. 
[0245] As described in one case in this embodiment, 
when several steps are required to generate a printer 
control command, wasteful processing can be omitted 
by using information indicating, for example, how many 
non-printed areas are present between the left and right 
ends of each scan line in this embodiment The time 
required for printer driver processing can be further 
shortened. In addition, according to tms embodiment, 
when several steps are required to generate each 
printer control command from the band memory, the 
processing time associated with the printei driver can 
be snortened by obtaining areas that are irrelevant to 
printing from target areas from whicn printer control 
commands are to be generated, and skipping steps cor- 
responding to the obtained areas. 
[0247] The function of this embodiment may be imple- 
mented by the host computer using 3n externally 
installed program in this case, pieces of nfo-maiion 
including the piogram are loaded from a storage 
medium such as a CD-ROM, 'lash memory, or FD or an 
external storage medium through a network for e-mail, 
personal compute: communications, or tne iike into a 
system including an output apparatus and th- host com- 
pute:, thereby p-o.'iding th- above fun.jt:_n ;'u: tne nost 
compute! or tne output app^-ii atus. '"i- l ' esent rver- 

[13ir Embodiment] 

[0243] As tne t3tr embodiment, an imp-ovement can 
be made such tnal when a onm met* -r, receded 
fiom anplicaton software mfo'mqii^n zr^-:* -v^--^ 
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mem Ir addition, the processing shown in F,c 37 , 5 
performed in place of step S35C2 in Fig 35 showmc th» 
contents of processing m step S34C3 in Fig 34. 
[0250] The manner ,n which printed aress in =ach 
band area are stored will oe Described first with refer- 
ence to -,gs 35A. 3SB. 35C. anc 36D If a print instruc- 
tion received f-om an application indicates a print start 
a storage area for storing info-. -ration about print-d 
areas ,s ensured m a RAM 2 and initialized (s'ep S3S01 
m F.g 35A). Note that upon receotion of a print instruc- 
tion the primer driver sequentially adds a combination 
of the tyoe of print instruction and additional information 
such as coordinates conesponornc to the tvpe to th» 
printed area information in the form shown in no 33 
(stej. S3502 in Fig 35B) 

[0251] When the last print instruction from th- sp pii- a . 
nori witn respect to the band area is Diocessed th« stor- 
age area is initialized upon generation of each printer 
control command corresponding to the band area (st-p 
i>3504 in Fig 35C) 

t ^o,j rote mat the sto-age area storing the printed 
area information is released in the RAM 2 at th* end cf 
tne print processing (step S3605 in F, 3 35D) 
[0253] Tne manner ,n which the area information 
stored in the RAM 2 is used 1o generate printer control - 
commands and the processing ,s optimized will D «» 
described with reference to Fig. 37 next To ch-k 
whether printing is performed with respect to each scan 
line exacted in step S3501 ,n F, c . 35, the print 
requests stored in the previous step are sequentially 
extracted from the start (step S37Q-). and it ,s cn-ck-d 
whether eacn print request is used for printing with 
res D ect to a corresponding scan line (step S3702) 
[0254] That is, it is checked wnetner an ar^a printed 
b> tne pr,nt request overlaps (crosses) the scar l,n* It - 
parts of them overlap each other, it ,s determined that 
pnnnng has been perfo-med. It it is determined in st^o 
;-o/C2 tnat p-,ntmg has been performed (YES in step 
Si /C2' the fbw advances to step S35j3 to g«n*nt* a 
printer control command 

[0255] If it . 5 determined i- step £3702 th-v r/i-tm-j 
■■Hs -v.- beer ;..ie-i:v me-J. tne tow advances' "': -^J-. 

;; : - ^':^^' i ;";. i ; hr,n -' u, -p""- ; — <^ ^ ^ on, 

c : "-' : " J '•" Z:--y*. trie fow retu'-s to ■-- 
j' t: - ,ra s "i.v?:.:i;r : : J ;.i from tne 

.doi^r m -,g 35. ifjt , 3 determined that tne print iequ"-t 
10 tne ' * • one ;,'ES in r/'-r S3-03; tne flow aovancoo 
to step U3504 

[0256] Accord no to tnis embodiment sine- p;mt=; - 
control command reoe.atior correcoondinn r- -a'~~h 



by one to omit printer control command aenera-ior -r- 
lespondmg to each non-printed area in a oand aCa 
processing that is relevant to printina can be omitt-d 
more efficiently "his can optimize Printer driv», 

5 processing 

[0258] In this embodiment, pieces 0 < punted a .*a 
information are stored in units o' print -ecuests from an 
application. However, these oreces of informal^ may 
be classified according to the shapes o< gaphic pat 
■ terns tc some extent, and may be stored in units of cl*s- 
srf.9d shapes. If. tor example, rectangular pint 
information, b.tmappec print information, te<1 print .nfor- 
mation, and the i,ke are stored collectively as rectanou- 
■a. information, more efficient processing can b- 
realized. 

["4th Embodiment] 

[0259] As the 1 4th embodiment, an improvement can 
~c . , ,aae suu:. mat wnen a print instruction is rec-iv-d 
<<om application software, information rnd.catrng 
whether P „n:,ng has been performed is stored as 
printed area information for each scan line As this area 
information, information indicating whether printing has 
^ been performed is stored in correspondence w,th -ach 

f^ ne T nUmbSr in 3 tab ' e f0rm - as show n -n Fig 41 
[0260] Tnis embodiment is based on the premise that 
a band memory is divided and printer control com- 
mands are generated ,n units of scan lines Howev*, 
the present invention is not limited to tnis 

o thiS embDdiment . processing ,n steps 
S3901^ S3902 S3904. and 3905 shown ,n R gs 39A, 

S3401 Sc402 S3404, and S3405 in Fig. 34 showing 
the ontents of processing ,n the "2th embodiment In 
addition, the processing in Fig 40 is performed in ola- 
of step S3532 in Fig 35 showing the con-'en-s 0 "of 
processing associated with the step S3404 ,n Frg 34 
[0262] The manner ,n which information of printed 
areas in a band area is stor ed will be described first v .,tn 

instruction received from an app^tion rdi cates H n- 
dn are,, for storm;; p-,„ {= .j „).,. ;riil . iyn ,., 

' ' '■ that the pnrteo area 

mtormation -s stored ,n the table form shewn ,n Fn ■■ 
[0263] Mo , ; specifica,!.- a table co, ecpondina'.o all 
the scan i.noo constituting the band area ,c p,^,^ 
and the all th=- ri^-^e = , h ~* 

- , . „i in,.j .., a t,or are initialized .v"~ a 

value indicating that printing has not been performed i- 
additio." a value cor • esro: nri no to - 
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33904 m Fig. 39C) Note that the area storing the 
punted area information is *eieased in the RAM 2 upon 
completion of the print orocessmg (steo S3935 in Fig 
39D) 

[0265] The manner in which the prin: information 
stored in the RAM 2 in the previous step is used to gen- 
erate printer conf ol commands and the processing is 
optimized will be descrioed ne>t with reference to Fig 
40 

[0266] Whether printing is performed with t aspect to 
each scan line extracted in step S3501 m Fig 35 is 
checked by referring to a value corresponding to each 
scan line with the area information stored in :he previ- 
ous step in a table form (step S4001). If it is determined 
in step S4001 that printing has been performed (YES in 
step S4001 J, the fiow advances to step 33503 to gener- 
ate a printer control command. 

[0267] It is determined in step $4001 that printing nas 
not been performed (NO in step S4001), the flow 
advariueb to step S3504 to check whether all the scan 
lines are extracted 

[0268] According to this embodiment, since printer 
control command generation corresponding to each 
non-printed area in a band area can be omitted, the 
processing time can be shortened In addition, the size 
of print data to be generated by tne printer driver can be 
reduced 

[0269] Furthermore, if the present invention is applied 
to a case wher ein the conventional printer driver checks 
all the processing target areas in a band memory one 
by one to omit printer control command generation cor- 
responding to non-printed areas in each band area 
processing that is irrelevant to printing can be omitted 
more efficiently. This can optimize the printer driver 
processing. 

[15th Embodiment] 

[0270] The objects of the present invention are also 
acme/ed by supplying, tc the system or apparatus, a 

storage medium on wni:h a program cooe o* software 
that can -eahze trie functions ct the 12th to 14th embod- 
iments ;s 'e corded and making in- cornet-' 'C^'J o; 
'^'-o System oi apparatus i-ac: out the pi 00; am 

[0271] in this case ; since the program code itse.i, read 
out from the storage medium, realizes the fuoctono o ; 
the aoove embodiments, the storage medium storing 
the program code constitutes the present indention 
[0272] As the storage mem am for suppiym;; the pro- 
gram code fo- -<am:v 3 h^nm h-^n^i-- ~. 



the above embodiments a<e rea'ized by making an 03 
(ope-athg system) running on the computer execute 
some or all of actual processing operations on the basts 
of the instructions of the program code 
[0274] Furthermore, the present invention includes a 
case wherein the program code read out from the sto-- 
age medium is stored in a memory in a function exten- 
sion board inserted in the computer or a function 
extension unit connected to the computer, and some or 
all o ; actual processing operations are executed oy a 
CPU or the like arranged in the function extension board 
or function extension unit on the basis of the instructions 
of the program cede, thereby realizing the functions of 
the above embodiments. 

r f [0275] When the present invention is applied tc the 
above storage medium, program codes corresponding 
tc the flow charts described above are stored in tne stor- 
age medium, in brief, the respective modules m the 
memory maps shown in Figs. 42 A ^nH 42B are sto r ed in 

00 the storage medium 

[0276] More specrfically, it suffices if at least the pro- 
gram codes of the following modules are stored in the 
storage medium: a print information reception module 
4201, a print mode setting module 4202, a print mode 

25 determination module 4203, a print mode update mod- 
ule 4204, a read module 4205, a print data generating 
module 4205, a page print mode setting module 4207, a 
page print mode determination module 4208, a page 
print mode update module 4209, a storage module 

?c 4210, a physical page print module generating module 
421 1 , a sorting module 421 2, a print module determina- 
tion module 4213, a print image construction module 
4214, a band memory storage module 4215, a area 
femng module 4215. a band memory dividing module 

55 4217, a determination module 4213, a control com- 
mand generating module 4219. and a print information 
taole storage module 4220. 

[Other Embodiments] 

[C277] Note that tne p: esent in /em on ma> be applies: 
tc eithe- a system censtitu'ed oy a oralis of euuip 
m-m;^ mg. a hoot computer, an mte'tace Oev^~ - 
readei, a punter, arid the like), or an apparatus consist 
- inj of a sinoie eouipment (eg. a copying machine a 
facsimile apparatus, or the like) 

[0273] The obects of the present invention are aiso 
achieved by supplying, to tne system or apparatus, a 
storage medium on wmch a program :ooe o* software 
thai can r eai.ze the functions o' tne abo/e embodiments 
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gram code, for example a floppy disk, haid disk, optical 
disk, magneto-optical cisk. CD-RCM, CD-R. magnetic 
tape, nonvolatile memo-y card. ROM. anc the >;e may 
be used. 

[0281] ^re present in/ertion includes not oniy a case 
wherem the functions of the above embodiments are 
realized by making the compute: execute the readout 
program code bu: also a case wnerein the functions of 
tne above embodiments are realized by making an OS 
(operating system) running on the computer execute 
some or all of actual processing operations on the basis 
or the instructions of the pr ogram cede. 
[0282] Furthermore, the present invention includes a 
: " se wherein the program code read out trom tne stor- 
age medium is stored in a memory in a function exten- 
sion board inserted in the computer or a function 
e. tension unit connected to the computer, and some or- 
al of actual processing operations are e<ecuted by a 
■I or the hke arranged in the function e>1ension ooard 
o- function extension unit on the basic of the instructions 
o' ihe program code, thereby reai^mg the functions cf 
the above embodiments 

[0283] As has been described above, according tc the 
present invention, in accordance with a preset condi- 
tion, the optimal print mode for the condition can be 
selected to increase the print throughput of tne printer. 
lc additon, proper print results can be obtained. 
[0284] In accordance wito a preset condition, the opti- 
mal printer control command generating method for the 
condition can be selected to increase the print through- 
put of the printer In addition, proper print results can be 
obtained 

[0285] S ; n:e the condition can be acquired from the 
prnter driver, the versatil ty of the condition can be 
improved 

[0236] When a printer" control command is to be gen- 
erated h a selected print mode, a print instruction is 
re.ei^ec m a form suited to the selecteo print mode, and 
a printer control command can be generated. 
[0287] When the printer contiol command generating • 
method of the present invention s used p-nter control 
- : generation corresponding \ each norv 

it^d^- 3 in a band d ie« can p-r red.o-d or -imi- 

[023S] i- addition f the pi ecen: indention re apoi.ed to 
a :aoe wnerein tne conventional piirter driver checks a ! l 
th~ processing target areas in a oanp memo: y one oy - 
on- to -~'m:: printer control command o^n-.a*n- 



optimized on the basis of the area nfo-mation. -"his can 
improve the printing performance In addition, since 
printer control commands that are irrelevant to print 
results can be reduced or eliminated, the size o' data :o 
be transmitted tc the punter can be reduced. 
[0290] The present invention is rot limited to tne 
above embodiments and various changes and modifica- 
tions can be made within the spirit and scope of the 
present invention. Therefore to appraise the pub : ic of 
the scope of the present invention the foliowma claims 
ar e made 

Claims 

1. A print control apparatus for processing print infor- 
mation, which is connected to a printer, character- 
ized by comprising: 

selection means (201 , 202) for selecting a print 
mode ;n accordance with a set condition; and 
control means (301) for causing a printer driver 
(203) to generate print data in the print mode 
selected by said selection means, in accord- 
ance with a print instruction generated by a 
graphics engine 

2. The apparatus according tc claim i. characterized 
in that the condition is a name of an application 
serving as a source from which the print instruction 
is issued. 

3. The apparatus according to claim 1, characterized 
in that the condition is a specific function desig- 
nated by the print instr uction. 

4. The apparatus according tc claim 1, characterized 
m that the condition :s a hardware function of said 
printer 

5. The apparatus according tc claim i characte' :z-d 
ir. that tne concmon :c that tne punt noructioo , : . a 

; eciai p- mov uctr n 



tne print mode is acqured fr 5 o 
Ljmuuo to said punter 



nnrei Onv: 



' ne apparatus according to an, one e/ c:a r. 
characterized m that said apparatus \rtre 
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said spool means, and 

said control means causes said printer drver 
(203) :o generate the print data in accordance 
with the orint instruction regenerated by said 
graphics engine (202) 

8. The apparatus according to claim 7, characterized 
in that when said graphics engine is causea to 
regenerate tne print instruction, said graphics 
engine :s notified of an abnty of said printer dhver in 
the print mcoe selected by saic selection means 
and is caused to generate the print instruction in 
accordance with the ability 

9. The apparatus according to any one of claims 1 to 
6, characterized in tnat said apparatus further com- 
prises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units of pages, and 

said control means changes the print mode in 
units of pages in accordance with the print 
mode stored in said print mode storage means 

1 0. The apparatus according to any one of claims 7 and 
8, characterized in tnat said apparatus further com- 
prises print mode storage means (302, 303) for 
storing print modes selected by said selection 
means in units o ; pages, 

said spool means generates an intermediate 
code for performing layout printing on a single 
paper sheet from a pnnt instruction for a plural- 
ity of pages when said printer is to perform lay- 
out printing of the plurality of pages on the 
single paper sheet, and said control means 
causes said printer driver to gene- ate the print 
data to be printed on the single paper sneet in 
the print modes stored in said print mode stor- 
age means in units of pages on the basis of the 
nte: mediate code 

11 . n*r auoaratus according t:; a r u jn^ of claims ^ arc 
r cnaractei ceo in tnat sa J appa: atus fu; {he> c om- 
;yces o'lnt mode sto-age means '302 30?; te- 
ste: ing tne pr mt modes, m un ts o* pages wn cn at e 
selected by said selector means in units of pages, 

said sdodI means composes print mode rear- 
ranging means (304) id: converting the print 



means, and causes said pr inter driver tc gene-- 
ate the print data 

12. The apparatus according to any one of claims 1 to 
1 1 , characterized in that tne print modes include a 
raster graphics print mode of converting the orint 
data into raster data, and a vector graphics orint 
mode of converting the print data into vector data, 

13. A print control apparatus for processing print infor- 
mation, whicn is connected to a punter, character- 
ized by comprising: 

selection means (201 , 202) for selecting a print 
mode in accordance witn a set condition and 
generating means (301, 203) for generating 
print data in the print mode, selected Dy said 
selection means, in accordance with a print 
instruction generated by a graphics ename 

14. The apparatus according to claim 13, characterized 
in that the condition is a name of an application 
serving as a source from which the print instruction 
is issued 

15. The apparatus according to claim 13. characterized 
in that the condition is a specific function desig- 
nated by the print instruction. 

1 6. The apparatus according to claim 1 3 , characterized 
m that the condition is a hardware function of said 
printer 

1 7. The apparatus according to claim "3, characterized 
in that the condition is that tne print instruction is a 
specia : print instruction 

18. The apparatus according to any one of claims 13 to 
17, characterized in that saic aoparatus further 

comprises: 

so col means (302) vy converting the or in* 
insti uctun into ar mte: m-uiatr code anc 
po ai ly stonnc the intermediate code, and 
oe spool means (305; for causing saiO grann- 
ies engine to regenerate the print mstr uction on 
the basrs cf the interred ate cooe stored in 
said spool means and 

said generating meanc (30 1 203) generates 
the print data in accordance //;th the ount 
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means and 15 caused to generate the pnnt instruc- 
tion in accordance with the ability 

20. The apparatus according to any one of claims 13 to 
19, characterized m that said apparatus further 
comprises pnnt mode storage means [302. 303) for 
storing print modes selected by said selection 
means m units of pages, anc 

said generating means (301 , 203; changes the 
print mode in units of pages m accordance with 
the punt moae stored ir. saio punt node stor- 
age means 

21. The apparatus according to any one of claims 13 
and 19, characterized -n tn,t sa;d a p paratLJS lu(the[ 
comprises print mode storage means ;302, 303) for 
storing print modes selected b> said selection 
means in units of pages, 

said spool means (302) generates an interme- 
diate code for performing layout printing on a 
single paper sheet from a pnnl instruction for a 
plurality of pages when said printer is to per- 
form layout printing of the plurality of pages on 
the single paper sheet, and said generating 
means generates the print data to be printed 
on the single paper sheet in the print modes 
stored in said pnnt mcde storage means in 
units of pages on the basis of the intermediate 
code. 

22. The apparatus according to any cne of claims 13 
and 19, characterized m that said apparatus further 
comprises print mode storage means J302, 303) for : 
storing the pnnt modes sele:ted b> said selection 
means in units cf pages 

sa;d spool means com- uses p.nnt moae rear- 
ranging means (304) for convertmc the print 4 
instruction into an intermeddle code and '-a-- 
^nyirigtneonnt said p: i.nt mooe sto'- 

ciy- n^ns in ,:»• witr a ^Hi;d-y-i 

Cno g-neratir-g mean;, changes the pnnt 
mooes in unts of --noes \r. accordance with the 
order changed b, sad pnnt mode rearranging 
means, and generates the pnrt data 



pnnt image construction means (1 , 2, 421 4) for 
constructing a print image on tne basis of a 
print request received from application sol- 
ware; 

StDra 3 e mean ^ (' 2, 4215, fo: storing the pnnt 
fmage constructed oy said print image con- 
struction means in a band memory; 
area forming means (i, 2, 4215) 'for forming 
area information containing all print images 
constructed by said print image construction 
means; 

band memory dividing means p. 2, 4217) tor 
dividing said band memory in units of scan 
lines, and sequentially reading out the stored 
pnnt images, 

determination means (1, 2 4218) for determin- 
ing whether the divided scan lines overlap the 
area information containing all the print 
images; and 

control command generating means (1, 2, 
4219) for generating a printer control command 
corresponding to a print image at an overlap- 
ping portion on the basis of the determination 

25. The apparatus according to claim 24, characterized 
m that the area containing all the print images con- 
structed by said print image construction means is 
rectangular. 

26. The apparatus according to claim 24, characterized 
in that said apparatus further comprises: 

storage means (2, S3501, S3502) for- storm- 
printed area information m units of print 
requests; and 

second determination means (33 7 02 i) for 
determining whether the area information 
stored in said storage means overlaps each of 
the scan lines, and 

said control command generating means gen- 
erates a printer contto! command cor : .=>srond- 
'"3 to a pr.ru image on tne chapping w:hu ^ 

.ar-ct-rnz-a r, tnat trie scan nnes are formed 
in units of horizontal .ines eacn havno a h-, G ht cf 
one pixel ^ 

23, The apparatus accord-no to claim 2^ char-actenzed 
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in that the area containing all the p;int images con- 
structed try said print image construct on means is 
elliptic 

31 . The apparatus according to clam 24, characterized 
in that said apparatus furtner comprises print infor- 
mation table storage means ;4220, 1, 2) for retain- 
ing rasterized print images in d vided band 
memories, and storing information for determining 
in units of tne band memones. whether - printing nas 
been performed, and 

third determination means (S4001, ^) for deter- 
mining in un;ts of band memories, on the basis 
of the stoied information, whether printing nas 
jetjn performed, and 

generates a printer control command for the 
print image when the stored information indi- 
cates That printing has been performed. 

32. The apparatus according to claim 31 , characterized 
m that said band memory is divided in units of rec- 
tangles 

33. A print control method of processing print informa- 
tion, characterized by comprising. 

the selection step (S906) of selecting a print 
mode in accordance with a set condition; and 
the control step (S91S. S403, S505) of causing 
a printer driver to generate print data in the 
onnt mode, selected in the selection step, in 
accordance with a pnnt instruction generated 
by a g-aphics engine 

34. The method according to claim 33, characterized in 
that the condition is a name of an application serv- 
ing as a source from which the pnnt instruction is 
issued 

35 ' - metnsd according to claim 3:-. cna: actenzed in 
0. the : )■ in: k pdr unto; i 

tnat tne condition is a hardware *u net ion o f said 



17. Toe method according to claim 3? characterized in 
tnat the condition is that the pm: msruction is 

Special print ;nst: JC'in- 



38, charactenzed in tnat the method nrtnet com- 
prises: 

the soool step ($907) of converting the onnt 
instruction into an intermediate code and tem- 
porary storing the intermediate code, and 
tne de-spool step (S912) of causing said 
graphics engine to regenerate tne print instruc- 
tion on the basis of the intermediate code 
stored in the spool step, and 
the control step includes causing said printer 
driver to generate the print data in accordance 
with the print instruction regenerated Oy said 
graphics engine. 

40. The method according to claim 39, characterized 
by furtner comp-istng the step of, when said graph- 
ics engine is caused to regenerate tne print instruc- 
tion, notifying said graphics engine of an ahility of 
said printer driver in the print mode selected in the 
selection step, and causing said graphics engine to 
generate the print instruction in accordance with 
the ability. 

41. The method according to any one of claims 33 to 
40, characterized in tnat the method further com- 
prises the print mode storage step (S907, S903.J of 
storing print modes selected in the selection step in 
units of pages, and 

the control step includes changing the onnt 
mode in units of pages in accordance with the 
pnnt mode stored in the pnnt mode storage 
step. 

42. The method according to any one o* claims 39 and 
40, characterized in tnat the method further com- 
prises the print mode storage step {3907, S903) of 
storing pnnt mooes selected in the selection step in 
units of pages. 

tne spool step incudes generating an interne 
d;ate lode for Perform tod. » oo' orinii'in, on r 
smgie paper sneet fiom a pi int mstr ucti y or a 
plurality of pages wnen said pnnter is to pe-- 
forrn .ayout printing of the plural : y o* pages on 
the smg:e papei sheet, and the control step 
includes causing said printer crivor to generate 
the print data to oe printed o- tne smple paper 
sheet in the pnnt mooes stored m tne pnnt 
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the spool step includes the print mode rear- 
ranging steo (32205) cf convening the print 
instruction into an intermediate code and rear- 
ranging the print mooes in the print mode stor- 
age s:ep in accordance with a rearranged order 
of oaaes to be actuary printed by said printer 
and 

the control step includes changing the print 
modes in units of pages in accordance with the 
order changed in the print mode rearranging 
step, and causing said printer driver to Gener- 
ate the print data 

44. -he method according tc any one of claims 33 to 
^3 characterized m that the print modes include a 
raster graphics print mode of converting the print 
data mtD raster data, and a vector graphics print 
mode of converting the print data into vector data. 

45. A print control method of processing print mformo 
ton characterized by comprising: 

tne selection step (S905) of selecting a print 
mode in accordance with a set condition, and 
the generating step (S4C3, S505) of generating 
print data in the print mode, selected in the 
selection step in accordance with a print 
instruction generated by a graphics engine 

46, Tne method according to claim 45, characterized in : 
tnat the condition is a name of an application serv- 
ing as a source from which the print instruction is 

issued 

47. The method according toclaim 45, characterized in - 
tnat the condition is a specific function designated 

by tne print instruction 

46. The method according to claim 45, characterized in 
tnat the condition is a hardware function of said 4 

O r inter 



ton regenerated by said graphics ename 



51. 



49 7; 



• acCOrUi:r„ 

id to- ■ i;. : 



> - . c i -a ' a o: e 
"it ••• : u v 



The method according to claim 50, characterized 
by further compris-ng the step of, when said graph- 
ics engine is caused to regenerate the print instruc- 
tion, notifying said graphics engine of an ability in 
the generating step in the print mode selected in th* 
selection step, and causing said graphics enane to 
generate the print instruction in accordance wrh 
the ability 



52. The method according to any one of claims 45 o 
51, characterized in that the method further com- 
prises the print mode storage step ($907, S908) of 
T storing print modes selected in the selection steo in 

units of pages, and 

the generating step includes changing the print 
mode in units of pages in accordance with the 
print mode stored in tne print mode storaae 
step. 

53. The method according to any one of claims 50 and 
51, characterized in that the method further com- 
prises the print mode storage step (S97, S908) of 
storing print modes selected in the selection step in 
units of pages, 

the spool step includes generating an interme- 
diate code for performing layout printing on a 
single paper sheet from a print instruction for a 
plurality of pages when said printer is to per- 
form layout printing of the plurality cf pages on 
the single paper sheet, and the generating step 
includes generating the print data tc be printed 
on the single paper sheet m the print modes 
stored in the print mode storage step in units of 
pages on the basis of the intermediate code 

54. The method according to any one of claims 50 and 
ci characterized in that the metood further con 
prices the print mode storage step (S907 S9CS) cf 
storing th- or in: mod-js Srlect-d th- s-l-- i io-- 



50 



■no metnod according tc any one of claims 45 tc 
; - - character ;zed in mat tne method comprises. 



tne ho -.o s:e 
r r ot- u :ti r ^ m 



'^r<u - ■ cf concerting the pnr 
*n inter menrate ooe and tern- 



the spool step includes the print mode rear- 
ranging step ;ST205) of converting t~e print 
instruction into an intermediate code and rear 
ranging tne pnnt modes in tne print mode stc- 
age step in accordance witn a rearranged ord-^ 
of pages tc be actuals p-,^ r , r = 



57 
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53 



54, character zed \r that toe print nodes induce a 
raster graphics print mode of convening the print 
data into raster data, and a vectoi graphics prin: 
mode of converting the pent data ino sector aa*a. 

56. A print cata generating method characterized Dy 
comonsmg: 

the print image constrjction step (1 , 2, 4214) o ; 
constructing a print image on the bas:s of a 
print request received trom application soft- 
ware; 

the storage step (1,2, 4215) of storing the pnn: 
image constructed in the print image construc- 
tion step in a band memory, 
the aiea forming step {: , 2. 4215) of forming 
area information containing all print images 
constructed in the print image coost-uction 
step; 

the band memory dividing step (1,2. 4217) of 
dividing said band memory in units of scan 
lines, and sequentially reading out tne stored 
print images, 

the determination step (1,2, 421 S) of determin- 
ing whether the divided scan nnes overlap the :e 
area information containing all the prin: 
images; and 

the control command generating step (1, 2, 
4219) of generating a printer control command 
corresponding to a print image at an overlap- 
ping portion on the basis of the determination. 

57. The method according to claim 56, characterized in 
that the area containing all the pr.nt images con- 
structed m the print image construction step is rec- :-5 
tangular. 

53. The method according to claim 55, characterized in 
that the method further comprises 

tne storage ",'•>;" i Sv< ' - ; .. of ctonnci 
printed area reformation n unite o* pin: 
a- id 

determining whetne' the a ee mfo* mat on ■ 
sto-ed m the storage step o.-er aps eacr^ of *he 
scan lines, and 

the control command generating stop include: 
generating a printer centre 1 command cone 
spond ng to a p':"t ;m«c:e on tne ove'iHPP^a 
portion 



that when the plurality of print images are input, the 
ar ea can be expanded to contain all the .mages 

61. The method according to claim 55, characterized in 
that the area containing all the print images con- 
structed in the punt image construction step :s cir- 
cular. 

62. The method according to claim 55, characterized in 
that the area containing all the print images con- 
structed in the print image constr uction step is ellip- 
tic. 

63. The method according to claim 56, characterized in 
that the method further comprises the pr int informa- 
tion table storage step (1. 2, 4220) of retaining ras- 
terized print images in divided band memories, and 
storing information for determining, in units of the 
band memories, whether printing has been per- 
formed, and 

the third determination step (34001) of deter- 
mining in units of oand memories, on the basis 
of the stored information, whether printing has 
been performed, and 

a printer control command is generated for the 
print image wher the stored information indi- 
cates that printing has been performed. 

64. The method according to ciaim 63, characterized in 
that said band menor/ is divided in units of rectan- 
gles 

65. A storage medium storing a print control program 
for processing print information, characterized in 
that the program comprises: 

a code (4203, 4204, 4202) for the selection 
step of selecting a print mode in accordance 
with a set conditicn; and 

a cone for tne crmtiol step o* causing a 

punter driver to generate print data ;n tne print 
mode. s^l-rCtec in the selection ste^j in acium 
ance witn a p mt instruction aenerated a 
gt aprucs engine 

66. A storage medium storing a print control program 
tor processing print information characterized in 
tnat tne p-og-am composes 



- EP 0 935 187 A2 

A storage medium storing a program for aenersting 
print data characterized m tha: the proaram com- 
prises 



a code (4214) for the print image construction f 
step of constructing a print image or the basis 
of a orint request received from application 
software 

a code (42 1 5) for tne storage s:ep of storing the 
print image constructed in the print image con- \ 
struction step in a band memory; 
a code (421 5) for tne area forming step of form- 
ing area information containing all print images 
constructed in the print image construction 
step, 

a code (4217) for the band memory dividing 
step of dividing said band memory in units of 
scan lines, and sequentially reading out the 
stored print images; 

a code (4213) for the determination r.t e p of re- 
determining wnether the divided scan lines 
overlap the area information containing all the 
print images, and 

a code (4219) for the control command gener- 
ating step of generating a printer control com- « 
mand corresponding to a print image at an 
overlapping portion on the basis of the determi- 
nation. 
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